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SEVENTEENTH  ANNUAL  MEETING 


Ohio  Gas  Light  Association, 

HRLD 

MARCH  20th  and  21st,  1901. 


PROCEEDINGS. 


First  Day— Morning  Session. 


At  lo  o'clock  A.  M.  the  Association  was  called  to  order  by  the 
President,  Mr,  George  Whysall. 

Upon  roll  call  the  following  members  reported  their  attend- 


E.  D.  Abbott, 
C.  W.  Andrews, 
Chester  L.  Arthur, 
Geo.  W.  Barnes, 

J.  W,  Beckwitii, 
William  E.  Bender, 
VV.  C.  Boyle, 
H.  S.  Brooks, 
Irvin  Butterworth, 
B.  E.  Chollar, 
G.  N.  Clapp, 
Moses   Coombs, 
f.  g,  corbus, 
Alfred  D.  Cressler, 
Chas.  W.  DeArmon, 
John  Dell, 
R.  R.  Dickey, 
Ernest  E,  Evsenbach, 
John  Franklin, 

F.  L.  Garrison, 


John  M.  Gregory, 
W.  S.  Gribbel, 
J.  W.  Gwynk, 
L.  C.  Hamlink, 
E.  W.  Hanley, 
ToHN  P.  Harbison, 
H.  D.  Harper, 
J.  A.  Harris, 
Sterling  F.  Hayward, 
J.  S.  Hedges, 
"E.  H,  Henderson, 
A.   G.   Holmes, 
E.  C.  Humphreys, 
E.  D.  Johnson, 
T.  C.  Jones, 
Lazard  Kahn, 
>Vm.  H.  Knight, 
Nathan  G.  Leakey, 
E.  H.  Light, 
George  Light. 
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JosKPH  Light, 
Ernest  F.  Lloyd, 
James  T.  Lynn, 
John  R.  Lynn, 
John  D.  McIlhenny, 
John  McMillan, 
Neil  B.  Mallon, 
Edward  M.  Mancourt, 

F.  B.  Many. 
C.  T.  Mason, 
J.  H.  Maxon, 
J.  D.  S.  Xeely, 
H.  L.  Olds. 

G.  W.  Parker. 
C,  B.  Pattrell, 
Frank  K,  Pelton, 
B.  W.  Perkins, 
Frrd.  R.  Persons, 
W.  W.   Prfce. 
Ch.vrles  H.  Printz, 
Eugene  Printz, 
Charles  S.  Ritter, 


(jeorge  D.  Roper, 
D.  R.  Russell, 
D.  E,  Sapp, 
c  a.  schwahm, 
Joseph  Simpson, 
George  M.  Smart, 
D.  C.  Spinning, 

A.  J.  Stagey. 
F.  A.  Stacey, 
J,  E.  Stacey, 

Chas,  L,  Steenbergen, 
J.  G.  Stephens, 
Rohert  Bruce  Steward. 
F.   W.   Stone. 
J.  F.  Stukenborg, 
H.  J.  Trenkamp, 
John  Walters. 
L.  W.  Wells, 

B.  F.  Wendler. 
George  Whysall. 
Leigh   Wickham, 
George  W.  York. 


President  Whysall: — Gentlemen  of  the  Ohio  Gas  Light 
Association,  the  first  order  of  business  at  our  Seventeenth  Annual 
Meeting  is  an  address  of  welcome  by  Hon.  J.  R.  Lindermuth, 
Mayor  of  Dayton.  The  Secretary  informs  me  that  Mr.  Linder- 
muth has  been  called  out  of  the  city,  and  has  deputized  Mr. 
George  ^L  Smart.  Secretary  of  the  Dayton  Gas  Light  and  Coke 
Company,  to  welcome  us.  I  now  have  the  pleasure  of  presenting 
him  to  you. 

Mr.  Smart  then  delivered  the  following 

ADDRESS  OF  WELCOME. 
Mr.  President  and  Members  of  the  Ohio  Gas  Li^ht  Assoeialion: 
The  welcoming  address  was  to  have  been  given  by  His  Honor, 
the  Mayor,  Mr.  J.  R.  Lindermuth.  but  he  has  gone  out  of  the  city 
and  will  be  unable  to  be  present  to-day.  He  left  me  a  short  letter 
addressed  to  Mr.  Whysall,  which  I  will  read. 

Mr.  Whysall,  President,  the  Ohio  Gas  Light  Association: 

Sir: — Your  kind  invitation  to  be  present  at  the  seventeenth 
annual  meeting  of  the  Ohio  Gas  Light  Association  in  our  city 
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received.  I  will  be  out  of  the  city  at  that  time.  I  assure  you  that 
it  gives  me  great  pleasure  to  welcome  the  Association,  and  regret 
tliat  I  will  not  be  present  to  personally  extend  the  hospitality  of 
the  Gem  City. 

I  feel  confident  that  the  genial  gentlemen  of  the  local  Com- 
mitte'j  on  Entertainment  will  see  that  you  are  accorded  the  free- 
dom of  the  city.  They  are  familiar  with  the  objects  of  interest 
and  its  "lights  and  shadows,"  and  will  undoubtedly  mingle  pleas- 
nre  with  the  business  of  your  Association.  May  you,  one  and  all, 
have  a  pleasant  time  during  your  stay  with  us. 
Yours  ver)'  truly, 
Daylan.  O..  March  i8,  1901.  J.  R.  Lixdermuth. 

In  addition  to  what  he  said  in  this  letter,  I  may  say  as  a  mem- 
ber of  the  local  committee,  that  we,  one  and  all,  desire  to  welcome 
you  to  this  city,  and  will  do  everything  in  our  power  to  make  your 
stay  pleasant  and  agreeable,  so  that  at  some  future  time  you  may 
see  fit  to  meet  with  us  again.  Anything  that  any  of  the  gentlemen 
present  may  desire  will  be  cordially  accorded  to  them,  if  it  is  pos- 
sible so  to  do. 

Pkesident  Wiiysall: — I  will  call  on  Mr.  D.  E.  Sapp,  of  Mt. 
Vernon,  O.,  to  respond.  On  behalf  of  the  Ohio  Gas  Association, 
I  now  have  the  pleasure  of  presenting  to  you  Mr.  Sapp,  who  will 
respond  to  the  cordial  welcome  extended  to  us  by  Mr.  Smart. 

Mr.  Sapp,  of  Mt.  Vernon,  O.,  then  delivered  the  following 

RESPONSE. 

Mr.  President: — It  is  a  matter  of  some  embarrassment  to 
me  to  learn  that  the  mayor  is  not  here,  to  whom  I  could  express, 
on  behalf  of  the  Association,  our  thanks  for  this  very  cordial 
welcome.  It  has  been  a  pleasure,  I  am  sure,  for  the  convention 
to  liave  assembled  here.  Some  of  us  know  Dayton  from  personal 
experience :  others  of  us  know  it  by  reputation— a  reputation 
which  its  industries  and  its  institutions  have  spread  abroad.  It 
has  been  accorded  to  me  to  say  to  the  mayor,  and  through  him  to 
the  citizens  of  Dayton,  that  many  of  us  perhaps,  during  the 
intervals  of  our  sessions,  would  employ  this  opportunity  to  visit 
these  industries  and  enterprises  and  carry  away  from  the  Gein 
City  the  helpful  suggestions  they  will  afford  us.  I  repeat.  Mr. 
President,  that  with,  perhaps,  a  carefully  prepared  address  in  re- 
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sponse  to  the  welcoming  of  the  mayor,  I  am,  as  >ou  will  appre- 
ciate, confronted  with  some  embarrassment,  which  arises  from 
the  fact  that  the  mayor  is  not  here.  Xeed  I  say  more,  Mr.  Presi- 
dtait,  to  our  genial  friend,  Mr.  Smart,  and  through  him  to  the 
citizens  of  Dayton,  than  to  accept  with  thanks  tlic  cordial  welcome 
which  has  lieen  extended  to  us,  and  to  sa>'  on  behalf  of  the  Asso- 
ciation that  we  shall  carry  away  from  Da\ton  many  very  pleasant 
and  agreeable  recollections? 

PBESintNT  Whvs.mx: — According  to  the  printed  program, 
the  next  order  of  bu.siness  is  the  reading  of  the  minutes  of  the 
last  meeting.  1  might  say  that  the  chair  will  entertain  a  motion 
to  dispense  with  the  reading  of  the  minutes,  as  they  are  ([uite 
extensive. 

On  motion  of  Mr,  Andrews,  seconded  anil  carried,  the  read- 
ing of  the  minutes  of  the  last  meeting  was  then  dispensed  with. 

President  Whys.vll  : — The  next  order  of  business  is  the 
report  of  the  Executive  Committee. 

The  rejjort  of  the  Executive  Commiiiee  was  then  read  by 
.Secretary  T.  C.  Jones,  of  Delaware,  Ohio,  as  follows  : 

REP(.)RT  OF  THE  EXECUTIVE  COMMITTEE. 

To  the  Members,  the  Ohio  Gas  Lii^ht  .-Issocialion: 

Gentlkmen  : — Your  Executive  Committee  begs  leave  to  sub- 
mit, tor  your  consideration,  the  following  recumniendalions  and 
report : 

first.— Thnt  Irvin  iUitterworth,  1,.  \V.  Wells  and  Charles  H. 
Prinlz  be  ap])ointed  a  Xominating  Committee. 

6VcoH(/.— That  B.  E.  Chollar,  John  R.  I.ymi  and  J.  A.  Stacey 
be  appointed  a  Committee  on  Memorial. 

77iiVrf.— That  F.  K.  Persons,  H.  \V.  Perkins  and  IC.  B.  Abbott 
!)e  ajjpointed  a  Connnillee  on  Next  Place  of  Meeting. 

fourlh.— That  D.  E.  Dangler,  Jerome  IVnn,  i-rederick 
Waugh,  W.  W.  Canteen.  Thomas  H.  Birch,  George  W.  McCook 
and  O.  P,  Taylor  be  released  from  membership  al  their  own  re- 
<|uesr. 

Fifth.— Tlmt  j.  -\.  Fox.  Charles  H.  Jacobs  and  .\.  ]■".  Nash  be 
dropped  from  iiiembcrsliii)  for  nuii-payiiK'nt  ut  dues, 

,Vu-//i.— 'I'bat  the  followi)!-   he  ekrled  to  aoiive  niember>liip : 
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Xct\.-  Members. 

Arthur,  Chester  I,.,  Vice-President  The  L'ps till- Arthur  Coal  Co., 

Cincinnati,  O. 
Bender,  \V.  E.,  Secretary  The  Hamilton-Otto  Coke  Co.,  Hamil- 
ton, O. 
L'rooks,  W.  S.,  Salesman  William  Resor  &  Co.,  Cincinnati,  O. 
lleckwith,  J.  W,,  Superintendent  Olx'rlin  Gas  and  Electric  Co., 

Oberlin,  O. 
Forstall,  .\Ifred  E.,  Consultinjj  Engineer,  Xcw  York  City. 
llanilink.  L.  C.  Agent  Laclede  I-'ire  Brick  Mamifactnring  Co., 

St.  Lonis,  Mo. 
[funiphreys,  E.  C,.  Sales  Agent  I'nited  States  Cast.  Iron   Pipe 

and  Foundry  Co.,  Cincinnati,  O. 
Hohnes,  A.  G.,  Secretary  and  Manager  Pittsburgh  Meter  Co., 

Pittsburgh,  Pa. 
Light.  E.  H.,  l>raftsman  Dayton  Gas  Light  Co.,  Dayton,  O. 
Mancourl,   Edward   M,,   Manager   Fairmont   Coal   Mining   Co., 

Columbus,  <). 
McMillan,  John.  Manager  Conneuut  Gas  Light  and  Fuel  Co., 

Conneaut,  O. 
?  larks.  William  D.,   President  City  Heal  and  Lfght  Co.,   Fos- 

loria,  O. 
Neely,  J.   D.  S.,  General   Superintendent  Springfield  Gas  Light 

Co.,  and  Lima  Gas  Light  Co.,  Lima,  C>. 
I'arker,  G.  W.,  Agent  Parker-Russell  iL  &  ^L  Co.,  St.  Louis,  Mo. 
Pattrcll,  C.  D.,   Sii])erinteiidont   Mansfielil   Gas  Light  Co.,  and 

Electric  Light  Co.,  Mansfield,  O. 
Pelton,  Frank  K.,  Secretary  and'  Treasurer  Bowling  Green  Gas 

Co.,  Detroit,  Mich.  . 
Price,  W.  W.,  Manager  Dayton  Pipe  and  Cable  Coup.  Co.,  Day- 
Ion.  O. 
Schwarm,   C,   A.,   Superintendent  Gas '  Department   Lorain   Gas 

Co.,  I-orain,  O. 
Steward,  D.  .\k,  President  D.  M.  Steward  Manufacturing  Co., 

Chattanooga,  Tenn. 
Steenbergen,  Charles  L.,  As.sislant  Superinleiident  (~iallii)'ilis  Gas 

and  Coke  Company,  Gallipolis,  O. 
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Stukenborg,  J.  F.,  Salesman  Schneider  &  Trenkamp  Co.,  Cleve- 
land, O. 

Simpson,  Joseph,  General  Sales  Agent  Portable  Electric  Power 
and  Light  Co.,  New  York  City. 

Steward,  Robert  Bruce,  Vice-President  D.  M.  Steward  Manu- 
tacturing  Co.,  Chattanooga,  Tenn. 

Thompson,  John  A.,  Manager  Lebanon  Gas  Co,,  Lebanon,  O. 

Wendler,  B",  F.,  Auditor  Dayton  Gas  and  Fuel  Co.,  Dayton,  O. 

West,  William  D.,  Superintendent  Marion  Gas  Co.,  Marion,  O. 

York,  Geo.  W,,  Secretary  Alliance  Gas  and  Electric  Co.,  Cleve- 
land, O. 

Respectfully  submitted  for  Executive  Committee, 

Daylon,  0.,  March  20,  iQOi.        T.  C.  Jones,  Secretary. 

On  motion  of  Sterling  F.  Hayward,  of  New  York,  duly  sec- 
onded, the  report  of  the  Executive  Committee  was  adopted  and 
ordered  spread  upon  the  minutes  of  the  Association. 

Election  of  Neiv  Members. 

It  was  then  moved  by  John  D.  Mcllhenny,  of  Philadelphia, 
Pa.,  duly  seconded  and  carried,  that  the  Secretary  cast  the  ballot 
of  the  Association  for  the  election  to  membership  in  the  Associa- 
tion of  the  applicants  recommended  by  the  Executive  Committee 
in  iu  report : 

Secretary  Jones: — Mr.  President,  it  gives  me  great  pleasure 
to  comply  with  the  motion  just  adopted,  and  I  hereby  cast  the 
ballot  of  the  Association  for  the  election  to  membership  of  the 
applicants  referred  to,  and  declare  them  duly  elected  members  of 
th  Ohio  Gas  Light  Association. 

The  President: — It  is  the  desire  of  the  Chair,  and,  I  am  sure, 
of  all  the  olcier  members  present,  that  the  gentlemen  whose  appli- 
cations have  been  favorably  acted  upon  and  who  are  now  active 
members  of  the  Ohio  Gas  Light  Association,  will  feel  free  to  take 
an  active  part  in  these  proceedings.  The  next  report  in  order 
is  the  report  of  the  Secretary  and  Treasurer. 


dovGooi^Ic 


SEVENTEENTH  ANNUAL  MEETING 


REPORT  OF  SECRETARY  AND  TREASURER. 

To  the  Members,  the  Ohio  Gas  Light  Association: 

Gentlemen  : — I  have  the  honor  to  present  herewith  the  seven- 
teenth annual  report  of  the  Secretary  and  Treasurer  for  the 
perioil  between  March  21,  1900,  and  March  20,  1901. 

New  niepibers  admitted  at  the  sixteenth  annual  meeting. ...  33 

Released    from   membership 11 

Deaths    3 

Active  members  at  this  date 211 

Honorary  members  at  this  date 13 

Badges  on  hand i 

Financial  Report. — Receipts. 

Balance  from  last  year  $342  86 

Received  from  dues 486  00 

Received  from  initiations 155  00 

Received  from  sale  of  badges 9  oo 

Received  from  gas  journals  for  report  of  the  sixteenth 

annual  meeting i  r6  10 

Total $1,108  96 

Expenditures. 

Printing  and  stationery $134  50 

Postage    40  60 

Expense  of  reporting  sixteenth  annua}  meeting.    ....  116  00 

Secretary's  salary  sixteenth  annual  meeting 300  00 

Expense  of  Executive  Committee 46  56 

Telegrams  and  telephones 28  08 

Express 2  81 

Badges   IZ  50 

Balance  on  hand  as  per  certified  check 427  8r 

Total    $1,108  96 

Respectfully  submitted, 

T.  C.  Jones,  Secretary-Treasurer. 

Approved : — C.  W,  Andrews,  J.  H-  Maxon,  Finance  Com- 
mittee. 

On  motion  of  Fred  R.  Persons,  of  Toledo,  O.,  seconded  and 
carried,  the  report  of  the  Secretary  and  Treasurer  was  received, 
adopted    .nd  ordered  spread  on  the  minutes  of  the  Association, 
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Letters  of  Regret. 

Pbesidext  Wiiysall: — We  liave  sonic  letters  of  regret  which 
ti'.e  Secretary  will  now  read. 

TiiK  Secretary  :— I  have  received  from  the  following  gentle- 
men letters  expressing  regret  at  their  inability  to  be  present: 

J.  T.  Mason,  Milwaukee,  Wis.;  W.  W.  Goodwin,  Philadelphia, 
I'a. ;  Alton  S-  Miller,  New  Yorjc  City;  A.  C.  Humph'-eys.  New 
York  City:  W.  M.  Eaton,  Jackson,  ilich. ;  George  G.  Ramsdell, 
Philndclphia.  Fa.;  Paul  Dotv,  Grand  Rapids.  Mich.;  Walton 
Clark,' Philadelphia.  Pa.;  A.  P.  Lathrop,  St..  Paul,  ilinn.;  S.  S. 
•Stratton,  P.altiniorc.  Md. :  D.  J.  CoUins,  Philadelphia,  Pa.:  A.  B. 
i\aton,  Philadelphia,  Pa.;  George  H,  Tayler,  \Varren,  O.,  and 
l-:mil  G.  Schmidt,  Sandusky,  O. 

Letters  have  also  been  received  from  the  following  Gas  Asso- 
ciation officers  expressing  their  regret  at  not  being  ;ib!e  to  be 
present : 

J.  B.  Grimwood,  Secretary  Pacific  Coast  Gas  .\ssoci?tion,  San 
Krancisco,  Cal, :  Edward  M.  Pratt.  President  American  Gas  I.ight 
.Association.  Dcs  Moines,  la.;  X.  \\'.  Gifford,  Secre'.iiry  New 
England  Association  of  Gas  Engineers.  New  Bedford,  .Mass.,  and 
Jas.  W.  Dunbar,  Secretary  Western  Gas  Association.  Mr.  Dun- 
bar extends  to  the  members  of  the  C  )hio  Association  a  cordial  invi- 
tatioii  to  attend  the  Western  meeting  at  I.ouisviile,  ]\biy  15,  16 
and  17,   i(;oi. 

The  Chair  then  aimounced  as  the  next  order  of  business  the 

PRESIDENT'S   .\DDRESS. 
(;]-:i)Rr,i£   wiiysall. 

As  we  have  an  unusually  large  program,  covering  business 
and  cnteriaimnent,  it  will  be  iiecc.-^sary  for  all  to  be  prompt  and 
expeditious,  otherwise  some  of  the  good  things  in  store  for  us 
will  have  lo  be  omitled.  I  will  consume  but  little  time  with  my 
address,  confining  my  remarks  anif  suggestions  to  mattiTs  which, 
I  trust,  will  meet  with  your  ai)i)roval. 

Our  meeting  is  again  held  in  a  city  largely  lighted  by  gas, 
due  undoubtedly  to  the  recognition  by  the  municipal  authorities 
of  the  many  imiirovements  in  street  gas  lighting  ajipliances  and 
their  reliability  under  all  circumstiuKes.  Kepnrts  from  a  large 
niimber  of  cities  in<lifntc  that  gris  i-^  again  in  use  very  ■.-xtensively 
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ior  street  lighting,  especially  in  residential  and  suburban  dis- 
tricts, and  at  the  present  rate  of  progress  the  electric  arc  is  rapidly 
moving  to  the  rear. 

It  was  predicted  at  our  last  meeting  that  gas  protlucing  ma- 
terials would  advance  in  price,  and  that  there  was  a  possibility  oi 
the  decrease  in  value  of  by-products.  These  conditions  have,  to 
a  certain  extent,  come  about,  and  in  some  localities  the  cost  per 
unit  of  production  is  higher  than  heretofore. 

This  behig  an  age  of  pools  and  combines,  I  would  suggest  the 
advisabiHty  of  the  small  companies  at  least  combining  in  con- 
venient groups  for  the  purchasing  of  their  materials  and  supplies, 
as  well  as  disposing  of  their  by-products.  It  is  a  well-known  fact 
that  a  large  buyer  of  an\'  conmiodity  has  a  decided  advantage  over 
the  small  consumer.  I  believe  if  this  plan  can  be  carried  out  it 
Hill  effect  a  very  material  decrease  in  cost  and  increase  in  earn- 
in,i;s,  and  while  it  is  |}ossibly  not  a  matter  for  the  Association  to 
lake  up,  I  think  the  memliers  individually  would  be  justified  in 
giving  it  some  attention. 

There  is  a  determined  effort  all  along  the  line  to  secure  a  larger 
vulume  of  business,  and  while  this  lias  always  been  the  policy  of 
gas  compaines,  it  is  now  prosecuted  with  more  diligence  than  ever. 

As  an  aid  in  securing  this  result  the  Novelty  Advertising  Dc- 
inrtment  wa.s  suggested  by  a  prominent  nieinber  of  this  Associa- 
tion; and  as  you  become  better  acquainted  with  the  methods  and 
schemes  suggested,  the  more  interesting  and  deserving  of  sup- 
jvirt  you  will  find  it.  It  is  intended  to  cover  much  of  the  ground 
hertolore  taken  up  by  papers  too  numerous  to  mention,  and  as 
nothing  of  tlie  kind  has  been  attempted  by  any  other  Gv.s  Associ- 
ation, our  pride  in  this  organization  must  be  such  as  tc  make  it 
the  success  it  deserves.  Tlie  progress  made  in  the  short  time  the 
department  has  been  in  operation  reflects  great  credit  upon  the 
gentleman  who  so  kindly  agreeil  to  become  the  editor-in-chief.' 

The  "Wrinkle  Department"  you  will  find  unsually  interest- 
ing, and  this  being  our  first  attempt  also  in  this  line  intlicatcs  that 
the  Ohio  Association  is  endeavoring  to  maintain  its  well-earned 
reputation  throughout  the  countr\'. 

As  the  many  papers  and  other  contributions  presented  to  this 
.Association  arc  of  great  value  not  only  to  ihe  members  thereof, 
but  are  also  of  interest  to  many  others  identified  with  the  business, 
1  would  suggest  that  a  committee  be  appointed  to  act  with  the 
Secretary  in  arranging  for  the  ptiblication  of  our  pmcecdings  in 
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book  form.  By  publishing  a  voUime  each  year  for  three  years,  each 
to  cover  a  period  of  three  years,  we  would  soon  have  the  proceed- 
ings of  past  meetings  in  print,  and  thereafter  one  volume  every 
third  year  would  be  all  that  would  be  necessary.  The  expense  of 
such  publication  could  be  partially  borne  by  the  sale  of  volumes 
at  a  reasonable  figure  to  non-members  desiring  them.  A  greater 
portion  of  the  expense,  however,  might  be  absorbed  by  setting 
aside  a  portion  of  each  volume  for  advertising  purposes.  The 
compilation  as  above  indicated  would  certainly  be  a  valuable  addi- 
tion to  the  library  of  every  member  of  this  Association. 

While  the  last  year  has  not  witnessed  the  introduction  of  any 
new  methods  of  producing  or  consuming  our  product,  ihere  have 
been  some  installations  of  new  types  of  generating  plants  in  this 
pan  of  the  country.  In  our  own  state  there  has  been  erected,  in 
the  city  of  Hamilton,  a  by-product  coke-oven  plant,  to  which  it 
will  be  well  to  turn  our  attention.  That  an  Ohio  Company  should 
be  the  pioneer  in  introducing  this  method  of  carbonization  in  the 
Western  country  goes  far  to  prove  the  proverbial  "push"  of  our 
people.  Information  as  to  results  obtained  in  the  operation  of  thi? 
plant  will  undoubtedly  be  of  much  value  to  all,  and  it  is  to  be 
regretted  that  the  plant  has  not  been  in  operation  a  sufficient  length 
of  time  to  enable  the  management  to  give  out  statistics. 

Much  has  been  said  and  written  about  acetylene  ga=,  but  we 
do  not  find  it  interfering  in  the  least  with  the  output  of  any  of  ■ 
the  gas  companies  in  this  state,  and  while  to  a  certain  extent  it  is 
of  value  for  isolated  houses,  the  many  annoyances  as  to  results 
obtained  with  an  experimental  plant  in  Indiana  would  be  very 
interesting. 

Our  Association  continues  to  grow  in  numbers,  and  the  mem- 
bership has  long  since  exceeded  the  limits  of  the  state,  members 
of  it  being  now  scattered  over  almost  the  entire  cotmtry,  and  I 
think  it  would  be  proper  to  give  the  Committee  on  the  Next  Place 
of  Meeting  considerable  latitude.  Indiana,  on  our  west,  is  cred- 
ited with  a  large  number  of  gas  companies,  some  of  \vhich  are 
represented  in  this  .Association,  and  if  some  of  our  meetings  could 
be  held  in  that  state  the  result  would  be  the  acquisition  of  a  large 
number  of  new  members.  Pennsylvania  is  fairly  well  represented, 
and  would  no  doubt  be  glad  to  have  some  of  the  meetings  held 
within  her  borders. 

Since  the  sixteenth  annual  meeting  held  at  Columbus,  death 
has  claimed  two  very  prominent  members  of  this  Association.     I 


>yGoo<^Ie 


SF.VENTEENTH  ANNUAL  MEETtNG  13 

refer  to  H.  Wilkienieyer,  \'^ice- President  and  General  Manager 
Hvansville  Gas  and  Electric  Company,  Evansville,  Ind.,  who  died 
November  20,  1900,  and  George  Treadway  Thompson,  President 
and  Treasurer  Denver  Gas  and  Electric  Company,  Denver  Colo., 
who  died  October  i,  lyoo;  and  another  member,  Henry  Ranshaw, 
President  The  Stacey  Manufacturing  Company,  Cincinnati,  O., 
died  June  30,  1900. 

Xir.  Wilkiemeyer  was  President  of  this  Associatioi.  11  years 
ago.  He  seldom  missed  a  meeting,  and  when  present  never  failed 
to  take  part  in  the  procee<lings,  and  freely  give  his  counsel,  advice 
and  encouragement. 

Mr,  Thompson  was  active  in  everything  pertaining  to  the  pro- 
fession, and  he  will  be  missed  by  his  many  frien<ls,  to  whom  he  so 
willingly  imparted  information  gathered  at  home  and  abroad. 

Mr.  Ranshaw  was  a  retiring  man,  and  seldom  appeared  pub- 
licly in  the  gas  world.  He  had  been  connected  with  the  Stacey 
Company  since  1851. 

A  memorial  will  be  prepared  and  offered  by  a  committee 
appointed  for  the  purpose. 

Too  much  credit  cannot  be  given  our  Secretary  for  the  inter- 
esting pri^jram  he  has  prepared  for  our  consideration.  Only  by 
l»eing  in  touch  with  him  can  one  appreciate  the  enormous  amount 
of  work  connected  with  a  meeting  of  this  kind. 

Our  thanks  are  due  the  gentlemen  who  have  so  kindlv  prepared 
papers  for  our  consideration,  as  well  as  those  who  are  providing 
for  our  entertainment. 

For  the  honor  of  being  chosen  to  preside  at  this  meetting  I 
sincerely  thank  you,  and  can  only  say  that  the  position  would  be 
very  difficult  to  fill  without  the  ever  ready  and  efficient  aid  of  the 
Secretary,  to  whom  we  are  all  so  much  indebted  for  the  large 
measure  of  success  we  enjoy. 

C.  W.  Andrews: — Mr.  Secretary,  I  move  that  a  committee  of 
three  be  appointed  by  you,  to  consider  the  recommendations  con- 
tained in  the  President's  address  and  make  a  report  to  this  con- 
vention.    (Seconded;  carried,) 

Secretary  Jones: — I  will  appoint  on  that  committee  C.  W, 
,-Vndrews,  of  Hamilton,  O. ;  John  D.  Mcllhenny,  of  Hiiladelphia. 
Pa.,  and  J.  H.  Maxon,  of  Gallipolis,  O. 
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The  Prf.sident: — Gentlenien.  the  first  paper  on 
A  GAS  PUMPING  STATION. 


"llie  demand  for  natural  gas  is  increasing,  and  the  pressure  in 
the  fields  continually  decreasing.  This  condition  of  dft'airs  has 
conipclle<l  natural  gas  companies  for  a  number  of  years  to  use 
compressing  pumps  in  order  to  increase  the  capacity  of  rlieir  pipe 
lines,  and  reduce  the  back  pressure  on  the  wells.  The  history  of 
all  the  fields  has  been  the  same  in  this  respect,  and  last  winter  our 
company  at  Columbus,  getting  its  gas  from  the  Sugar  Grove  dis- 
trict, foinid  that  it  couki  not  longer  depend  upon  rock  pressure  to 
supply  the  demand,  and  the  erection  of  a  pumping  station  was 
decided  upon.  This  station  was  erected  about  three  miles  south- 
east of  Lancaster,  and  has  been  in  operation  since  January,  1901. 
It  is  located  in  a  cornfield  about  goo  feet  from  the  pike.  The  site 
was  chosen  because  it  offers  a  good  waler  supply,  and  is  near  the 
main  gas  lines  leading  to  the  city. 

The  work  of  compression  is  done  by  a  1,000  horse-power  gas 
engine,  directh-  connected  to  the  gas  compressor.  The  station  con- 
sists of  the  main  building,  80  x  30  feet,  containing  the  engine  and 
eoni])ressor:  placed  at  one  side  of  this  is  a  smaller  building  con- 
taining a  10  horse-power  engine  used  for  starting  the  large  one. 
an  electric  dynamo,  gasometer  tanks  and  regulators.  Besides 
these,  there  is  an  office  and  telephone  station,  and  a  inachine  shop 
containing  forge  and  pipe- threading  machine.  The  buildings  are 
all  wooden  frame  structures,' covered  with  corrugated  iron.  The 
niain  building  contains  a  lo-ton  traveling  crane,  used  f.ir  erecting 
the  engine.  Electricity  is  used  for  lighting  to  avo'd  the  danger  of 
explosion  should  any  breaks  occur  in  llie  pipes  or  fittinsrs.  The 
engine  foundation  was  btiilt  of  concrete  made  up  in  the  iiroportion 
of  I,  4,  6.  cement,  sand  and  broken  lime.slonc.  It  is  56  feet  long, 
16  feet  wide  and  7  feet  6  inches  deep,  containing  o\'Cr  200  yards 
of  concrete.  Near  the  bottom,  and  imbed<led  in  the  foundation 
were  heavy  oak  planks  and  steel  railroad  rails.  The  foundation 
is  practically  one  solid  rock.  Forty-six  2-inch  foundation  bolts  5 
feet  long  w'ere  set  in  concrete  and  bedplates  bolted  to  them. 

The  interesting  feature  of  the  station  is  the  large  iiorizontal 
gas  engine.  It  was  built  b\'  the  Snow  Steam  Pump  Works  at 
I'uffalo.  designed  by  Mr.  Klein,  of  the  Xational  Transit  Works. 
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Oil  City,  Pa.,  and  consists  of  four  cyiiiiders  placed  tandem,  two 
on  each  side  of  the  main  shaft.  The  engine  cylinders  a-e  25  x 48 
inches,  and  are  placed  axially  in  line.  Their  pistons  are  coupled 
to  tho  main  shaft  crank  pin  by  piston  rods,  crossheads  and  con- 
necting rods.  The  gas  compressor  cylinders,  16  x  24  inches,  are 
place'l  parallel  to  the  engine  cylinders,  one  on  each  side  of  the 
main  shaft,  and  their  pistons  are  driven  from  a  crank  having  its 
pin  90  <legrees  from  engine  crane  pin.  As  there  are  four  gas  cylin- 
ders, there  is  one  impnlse  for  each  stroke,  two  for  each  revolution. 
The  heavy  work  is  done  bj'  a  compressor  at  the  end  of  its  stroke, 
the  pressure  rising  very  quickly  then.  As  the  crank  pin  of  the 
compressor  is  90  degrees  from  the  engine  crank,  the  impulse  from 
engine  comes  at  a  time  when  most  needed,  and  when  doing  its 
work  to  best  advantage ;  that  is,  when  compressor  is  doing  its 
heaviest  work  and  engine  crank  is  90  degrees  from  center.  The 
entire  weight  of  the  machine  is  250  tons.  The  two  flywheels,  one 
oil  each  side  of  the  crank  shaft,  are  13  feet  in  diameter,  ind  weigh 
38.000  pounds  each.  The  crank  shaft,  19x3  feel  5  inch-s,  weighs 
14.400  pounds.  The  bed  plate,  the  pillow  blocks,  the  compressor 
and  engine  cylinders,  and  the  crosshead  guide  ail  weigh  from 
6,000  pounds  to  18,000  pounds,  and  gave  not  a  little  trouble  when 
moving  them  over  a  cornfield  in  the  middle  of  December.  Owing 
to  the  rush  of  work  at  all  of  the  big  machine  shops,  the  .shipment 
of  our  pump  was  delayeil  more  than  six  weeks,  and  arrived  late 
in  December  after  the  fall  rains  had  spoiled  the  roads. 

The  engine  is  started  by  an  explosive  mixture  of  gas  and  air, 
stored  at  7  pounds  pressure  in  a  small  tank  located  outside  the 
main  building.  A  small  mixture  compressor  is  used  to  fill  this 
tank.  The  power  of  the  engine  is  regulated  by  the  amount  of  the 
charge  admitted  to  the  cylinders,  the  quality  of  the  air  and  gas 
mixture  remaining  the  same.  The  current  for  the  igniters  is  fur- 
nished by  a  battery  through  an  induction  coil.  The  battery  is 
charged  at  night  when  running  the  lighting  plant.  The  gas  used 
for  running  the  engine  is  taken  from  the  main  line  and  reduced 
hy  several  regulators  to  r-ounce  pressure.  A  3-inch  line  carries 
the  gas  to  the  mixing  chambers,  of  which  there  are  nvo.  Two 
12-inch  pipes  extending  from  these  to  the  outside  of  the  building 
supply  the  air.  Thi;  gas  compressor  cylinders  are  16x24  inches, 
having  S-inch  inlet  and  outlet  connections.  The  outlet  lines  are 
lai<l  in  a  creek  for  a  distance  of  400  feet  to  insure  a  complete  cool- 
ingol  the  gas  before  re-entering  the  main  lines.    On  account  of 
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the  rapid  rise  in  temperature  when  compressing  gas,  ^ood  effici- 
ency can  only  be  obtained  by  compounding ;  that  is,  compressing 
in  two  or  three  stages,  and  cooling  between  the  compressions.  As 
yet  we  are  using  but  one  stage  compression,  but  provision  has 
been  made  for  the  use  of  two  more  cylinders,  as  soon  as  inlet 
pressures  drop  to  a  point  where  double  compression  beaimes  nec- 
essarj.  A  number  of  i6-inch  pipes  will  then  be  laid  in  the  creek 
to  serve  as  a  condenser.  The  gas  after  leaving  the  first  two  cylin- 
ders will  be  cooled  in  these  condensers  before  entering  last  two 
cylinders  for  second  compression. 

The  pump  is  guaranteed  to  run  at  a  speed  of  120  revolutions 
per  minute,  and  to  deliver  12,000,000  cubic  feet  per  24  hours,  tak- 
ing gas  at  an  inlet  pressure  of  100  pounds,  and  delivering  it  at 
315  pounds  absolute.  Up  to  date  it  has  been  delivering  10,000,000 
to  12,000,000  feet  daily.  A  complete  test  will  be  made  to  determine 
both  indicated  horse-power  of  engine  and  actual  horse-power  de- 
livered at  compressor.  The  engine  is  only  the  second  one  ever 
built  of  this  size,  and  it  will  be  very  interesting  to  know  the  amount 
of  gas  used  per  horse-power  hour  delivered  at  compressor. 

Pumping  stations  naturally  depend  on  gas  for  p"3wer,  but 
when  the  gas  is  used  under  the  boilers  for  making  ste;im,  much 
larger  quantities  are  needed  for  doing  the  same  work.  As  yet 
we  have  run  only  at  light  load,  and  efficiency  is  low,  but  from 
rough  tests  made  we  are  not  using  15  feet  per  horse-power  hour. 
This  is  about  40  per  cent,  of  the  amount  required  to  do  the  same 
work  with  steam.  I  see  no  reason  why  we  should  not  get  a 
brak>;  horse-power  hour  on  10  feet  of  gas,  and  hope  to  be  able  to 
give  authentic  figures  at  some  future  date. 

The  entire  work  of  erection  was  done  in  a  rush,  and  during 
the  cold  weather  we  needed  the  pump  so  much  that  we  have  not 
found  an  opportunity  for  making  some  needed  alteratioi;s,  and  we 
did  not  care  to  make  any  careful  tests  until  we  had  everything  in 
smooth  running  order. 

To  me  the  gas  engine  represents  the  only  means  by  which  we 
can  hope  to  get  any  marked  increase  in  efficiency  in  the  conversion 
of  heat  into  power,  and  I  am  keenly  interested  in  results  that  we 
can  obtain  with  the  new  toy. 

DISCU.SS[ON. 

The  PREsmEN-i  ; — (ientlemen,  you  have  listened  to  a  ver>' 
interesting  paper,  and  it  is  now  before  the  Association  for  dis- 
cussion,   I  hope  you  will  all  feel  free  to  express  yourselves  on  the 
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subject  under  consideration,  remembering  that  one  of  the  most 
benelicial  features  of  our  annual  gatherings  is  the  full  and  ex- 
tended interchange  of  opinions  by  the  members  present.  I  will 
call  on  Mr.  James  T.  Lynn  to  open  the  discussion  of  Mr.  Eysen- 
bach's  paper. 

James  T.  Lynn  : — I  do  not  know  as  I  could  say  anything  on 
this  subject  which  would  be  of  interest  to  the  Association.  I  have 
had  some  experience  in  pumping  gas,  but  have  always  done  it 
with  steam,  using  natural  gas  under  the  boiler  and  pumping  with 
a  steam  pump,  a  pump  manufactured  by  the  Standard  Oil  Com- 
pany at  .Oil  City.  I  would  like  to  ask  if  this  cylinder  takes  gas  at 
both  tiids  of  the  cylinder  and  how  often  it  takes  it  during  a  stroke? 

Mb.  Eysenbach  : — It  takes  it  at  both  ends. 

Mr.   Lynn: — Twice  during  a  revolution? 

Mr.  Eysenbach  : — Yes,  sir. 

Mb,  Lynn: — But  using  it  ordinarily,  would  it  naturally  take 
gas  twice  a  stroke,  or  would  it  take  gas  just  when  necessary,  the 
same  as  our  old  gas  engines? 

Mr.  Eysenbach  : — Do  you  mean  at  the  compression  side  or 
engine  ? 

Mr.  Lynn: — The  engine  side. 

Mr.  Eysenbach  : — No.    It  will  take  a  little  gas  just  as  needed. 

Ernest  F.  Lloyd; — It  seems  to  me  from  the  description  of 
the  engine,  Mr.  President,  that  it  operates  much  on  the  principle 
of  the  Westinghouse,  of  throttling  the  mixture  arid  losing  the 
compression,  thus  getting  a  lower  compression  on  a  lighter  load. 
That  principle,  I  believe,  is  being  carried  out  to  a  considerable  ex- 
tent by  the  Westinghouse  people,  but  it  does  not  seem  to  be 
favored  so  much  abroad,  where  they  are  using  large  engines,  from 
750  to  1,000  horse-power,  on  blast  furnace  gases.  They  are  using 
abroad  the  horizontal  instead  of  the  vertical  type,  which  I  presume 
this  is,  I  would  like  to  ask  whether  there  has  been  any  diflUculty 
observed  in  taking  a  compressed  mixture,  explosive  mixture,  and 
passing  it  through  the  admission  valve  through  the  explosion 
cylinder?  In  case  of  back  firing,  it  seems  to  me  it  would  cause 
trouble. 

Mr.  Eysenbach  : — No;  I  do  not  think  the  ftame  propagation 
is  rapid  enough  to  back  fire.  We  have  had  no  such  trouble  what- 
ever, 

Mr.  Lloyd  ; — Is  the  mixing  cylinder  under  pressure  ? 

Mr.  Eysenbach: — Yes:  under  70  pounds  pressure. 
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Mr.  Llovd: — Then  the  engine  compresses  in  the  cylinder  itself 
70  pounds  lip  to  the  firing  point  ?  ■ 
'     Mr.  Eysenbach  :— Yes. 

Mr.  Lloyu: — What  is  the  compression  used  in  firing  the 
cylinder  ? 

■  Mr.  Eysi;n]!.u"h  : — Hundred  pounds;  that  is  sufficieut  to  start 
it. 

Mr.  Lloyd:— I  mean  in  running  the  engine;  in  its  regular 
dpcralion  ? 

Mb.  EvsKXiiAiii ; — (^ne  hundred  pounds. 

Mr.  I.loyd: — And  vou  have  no  difficulty  through  that  valve 
atal!? 

Mr.  Ky.send.\cii  : — Xo. 

Mr.  Lloyd: — There  was  an  engine  introduced  some  years  ago 
in  which  there  was  a  supplementary  pump,  which,  I  should  judge, 
broupht  up  the  pressure  in  somewhat  the  same  manner,  and  they 
found  considerable  difficulty  with  that.  In  case  any  leakage 
through  the  valve  occurred,  the  storage  tank  would  itself  explode. 

Mr.  Eysen'b.vch  :^\A'e  have  not  had  any  trouble  yet. 

James  T.  Lvxx  : — I  would  like  to  ask  at  what  pressure  the 
gas  goes  into  the  mixing  chamber? 

Mk,  EYSKNii.\t:ii : — One  ounce. 

Mk.  Lynx  :^.\iid  now  you  think  \ou  arc  using  alxiut  15  feet 
per  horse-power? 

Mr.  Eysi;.nb.u-ii:— Yes. 

Mr.  Lyn.V:-^1s  that  actual  horse-pnwer  or  indicateri? 

■  Mr.   EYSt:N"Ti.\(.ii :— That  is  actual.     We  have  not  taken  any 
tests  as'  yet. 

Mr.  Lv.n'n  : — The  W'estinghouse  people  are  doing  a  lidle  better 
than  that  in  Detroit.  -They  are  running  a  number  of  gas  engines 
in  Detroit  for  electric  lighting;  ilirect  connected,  and  they  are 
develo])ing  one  horse-power  per  ri  feet  of  natural  gas,  and  they 
will  give  a  guarantee  to  furnish  one  horse-power  per  15  feet  of 
artificial  coal-gas. 

■Mr:  H.\yw.\k»: — What  size  engine? 

Mr.  Lynn  :— Anything  over  50  horse-power.     I  am  figuring 
with  them  now  for  a  450  horse-iK)wer  engine.  ' 
-    Mr.  Schw.\rm  : — How  do  you  take  care  of  the  exhaust? 

,Mr.  Eyskniiach: — Through  two  r2-inch  pipes. 

Mr.  Schw.\rm  \- — Does  it  make  much  noise. 

Mr.  Eysenfi.xcii  : — Not  so  very  much. 
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^[r.  Sciiwarm: — Do  you  need  mufflers  on  the  pipes  at  all? 

Mr.  Evsenbach: — No;  we  do  not  need  them  out  there,  be- 
cause there  are  no  houses  within  a.  half  miie. 

Mr.  I-Ixdyd: — The  last  speaker  has  referred  to  mufflers  on  gas 
engines.  I  should  like  to  say,  for  the  general  information  of  those 
who  are  troubled  with  that  problem,  that  there  is  no  difficulty  in 
absolutely  silencing  the  exhaust  from  any  size  engine.  We  are 
running  three  engines  in  our  shops  in  Ft.  Wayne,  and  have  ex- 
perienced no  difficulty  whatever  in  silencing  the  exhaust.  If  you 
will  take  a  horizontal  cylinder  for  a  25-horse-power  engine,  about 
2  feel  in  diameter  ;,nd  12  feet  long,  fill  it  half  full  of  water,  bury 
it  under  ground,  let  the  overflow  from  the  engine  run  through  it 
and  turn  the  exhaust  in  on  top  and  take  the  exhaust  pipe  out  of 
the  other  end,  you  will  have  no  difficulty  with  noise  from  yonr 
exhaust. 

Mr.  Andrews: — In  regard  to  muffling  the  exhaust,  1  find. in 
using  a  larger  Westinghouse  engine  (150  horse-power)  that  by 
running  a  part  of  the  cooling  water  into  the  exhaust  pipe,  the 
noise  can  be  practically  overcome.  It  will  form  a  steam  vapor  in 
there  which  will  very  effectually  muffle  the  exhaust.  It  is  a  very 
simple  way  of  taking  care  of  it,  and  at  the  same  time  the  water 
is  canied  off  in  the  form  of  vapor  or  steam  and  it  does  not  bother 
you. 

The  Prkkidf-nt  : — Is  there  or  not  a  reduction  in  the  volume  of 
gas  which  escapes  owing  to  this  drop  in  temperature?  Is  it  not 
possible  the  evaporation  oi  the  water  decreases  the  volume  of  gas 
you  are  discharging  at  the  same  time? 

Mr.  Andrews: — I  think  so.  As  the  water  vaporizes,  it  re- 
duces the  temperature  of  the  exhaust  and  destroys  the  sharp  re- 
port. In  regard  to  the  consumption  of  water  in  these  engines  I 
will  say  that  we  are  using  a  circulating  pump  which  takes  water 
from  the  bottom  of  the  holder  and  discharges  it  back  at  the  surface. 
We  keep  that  up  the  year  round.  This  keeps  the  water  in  the 
holdei  warm  enough  in  winter  weather  to  prevent  freezing  and  in 
the  summer  there  is  enough  cool  water  at  the  bottom  to  keep  the 
engine  coo!.  It  makes  a  very  simple  and  efficient  way  of  handling 
it.  We  have  very  bad  water.  As  far  as  lime  and  magnesia  are 
concerned  the  percentage  is  very  high,  and  we  have  found  it  neces- 
sary to  dissolve  the  scale  with  a  little  hydrochloric  or  muriatic 
acid,  letting  it  stand  in  the  cooling  water  space  for  a  few  hours. 
In  this  way  we  find  that  it  does  the  work  very  effectually,  and 
takes  the  sediment  out  very  nicely. 
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Mr.  Lloyd: — I  do  not  want  to  monopolize  this  discussion,  but 
in  regard  to  the  quantity  of  water  necessary  when  using  the  tank 
for  cooling,  you  will  find  about  25  or  30  gallons  capacity  in  the 
standing  tank  per  horse-power  engine  will  furnish  a  sufficiently 
low  temperature  for  circulation. 

Mr.  Whysall: — I  presume  the  President  can  ask  a  few  ques- 
tions. Mr.  Eysenbach,  do  you  have  any  difficulty  in  starting  the 
engme?  How  do  you  get  rid  of  the  load?  How  do  you  take  care 
of  the  load  in  starting  it? 

Mr.  Eysenbach  : — Do  you  mean  to  get  up  speed  in  the  first 
instance  ? 

Mr.  Whysall: — Yes. 

Mr.  Eysenbach  : — We  have  but  very  little  back  pressure  to 
start  with. 

President  Whysall: — What  I  was  getting  at  was  this:  Your 
engine  is  at  rest,  and  you  have  a  high  initial  pressure  on  your 
pump ,  the  inlet  and  outlet  pressure  is  the  same  for  the  first  few 
revolutions ;  you  have  a  very  heavy  load  to  move,  do  you  not  ? 

Mr.  Eysenb.\ch: — No. 

President  Whysall: — Eto  you  start  off  with  the  pump  ends 
empty  or  do  you  have  a  system  of  by-passes  ? 

Mh.  Eysenbach  : — We  have  a  system  of  by-pasi;es  which 
allows  us  to  get  up  speed. 

President  Whysall: — Then  the  engine  is  started  with  no 
k>ad  to  speak  of. 

Mr.  Eysenbach  : — Yes,  sir. 

President  Whysall: — That  is  what  I  wanted  to  get  at. 

Mr.  McIlhenny: — Mr.  President,  I  move  that  <i  vote  of 
thanks  be  tendered  to  Mr.  Eysenbach  for  the  valuable  pajwr  which 
he  has  prepared  and  presented  to  us. 

The  motion  being  duly  seconded,  was  then  carried. 

President  Whysall: — We  wilt  now  listen  to  a  paper  by  Mr. 
C.  W.  Andrews,  of  Hamilton,  O.,  on  the  subject,  "More  About 
Concrete  Tanks." 

Mr.  Andrews  then  read  as  follows,  his  paper  upon 

MORE  ABOUT  CONCRETE  TANKS. 

C.  W.  ANDREWS. 

The  writer  had  the  pleasure  of  presenting  at  the  fifteenth 
annual  meeting  of  this  Association  a  few  notes  on  the  construction 
of  a  concrete  gas  holder.  Since  that  time  Mr.  McDonald,  of 
Louisville,  has  constructed  a  much  larger  tank,  and  I  have  also 
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had  the  opportunity  of  building  a  second  one.  It,  therefore,  was 
su^ested  by  your  Secretary,  that  I  give  you  the  results  obtained 
in  this  later  work.  Before  doing  so,  however,  I  wish  to  say  that 
the  concrete  tank  built  in  1897  gives  practically  no  leakage,  and 
shows  no  signs  of  deterioration,  and  probably  will  not  do  so,  as 
Portland  cement  i^oncrete  becomes  harder  with  age,  especially 
under  water,  while  many  brick,  if  not  vitrified,  will  materially 
soften  after  several  years  of  immersion. 

The  holder  built  by  Mr.  McDonald  has  proven  successful,  al- 
though built  wdth  Louisville  cement,  which  construction  I  do 
not  advocate,  nor  do  I  think  that  Mr.  McDonald  would  repeat  his 
use  of  the  same,  as  the  difference  in  the  results  obtamed,  and 
especially  in  view  of  the  rapidly  increasing  manufacture  of  do- 
mestic Portland  cement,  with  its  consequent  reduction  in  price, 
more  than  compensates  for  the  additional  cost. 

We  followed  our  previous  practice  in  using  clean  gravel,  al- 
though it  is  not  necessary  in  this  case  to  wash  it.  The  tank  was 
somewhat  deeper,  it  being  25  feet  deep  in  the  clear  by  53  feet 
inside  diameter,  extending  10  feet  above  the  surrounding  grade. 
The  ground  will  be  banked  up  about  5  feet,  thus  leaving  approxi- 
mately 5  feet  exposed ;  this  was  necessary  on  account  of  the  water 
level  being  only  19  feet  below  the  grade  level.  The  walls  were 
made  somewhat  heavier  than  would  have  been  the  case  had  the 
whole  tank  been  below  the  ground,  they  being  30  inches  thick  at 
the  bottom  and  23  inches  at  the  top. 

An  entirely  different  construction  was  used  for  the  forms.  The 
inside  form  was  built  of  14-foot  vertical  dressed  boards  nailed  to 
four  concrete  rings  which  were  built  up  two  thicknesses  of  inch 
boards,  sawed  to  the  circle.  The  outside  form  was  constructed  in 
a  similar  manner,  thus  forming  two  concentric  cylinders  separated 
by  the  required  thickness  of  the  walls,  and  14  feet  high.  The  cast- 
iron  sockets  for  fastening  the  wall  plates  were  bolted  to  the  boards 
in  their  exact  location,  thus  doing  away  with  any  trouble  in  regard 
to  their  alignment.  Mixing  boards  12  feet  square  were  arranged 
around  the  excavation,  their  inner  ends  supported  on  the  outer 
form  and  their  outer  ends  on  the  banks.  These  boards  were  con- 
nected by  wheeling  runs,  so  that  the  wheelers  could  make  con- 
tinuous trips  to  and  from  the  gravel  pile  without  interference; 
from  this  it  will  be  noted  that  the  concrete  was  shoveled  directly 
from  the  boards  into  the  form  instead  of  being  wheeled.  This  was 
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found  to  be  a  decided  s.iving,  as  much  larger  loads  of  gravel  than 
of  concrete  were  wheeled,  and  loss  of  cement  by  spilling  was  pre- 
vented. 

After  the  walls  were  raised  up  13  feet,  the  fonns  were  cut  into 
sections  abont  20  feet  long,  and  raised  vcrticall_\-  by  a  ligli*  derrick ; 
they  were  then  supported  and  braced  from  below  with  a  2  x  4 
studding.  This  process  was  repeated  until  the  two  forms  were 
raised  to  their  new  positions.  The  forms  were  then  accurately 
centered,  and  the  mixing  boards  raised  on  trestles.  A  substantial 
run  connecting  the  boards  with  each  other,  and  with  an  inclined 
rufi  extending  to  the  gravel  pile,  was  then  constructed.  By  this 
arrangement  no  diffictdty  was  experienced  in  handling  the  ma- 
terials cxpediously. 

It  is  desirable  lo  reduce  the  height  of  the  inner  cone,  as  the 
strains  in  the  concrete  bottom,  due  to  the  varying  pressures  and 
settlenienis,  are  very  great,  and  in  many  cases  result  in  cracking 
around  the  top  of  tlic  cone  as  well  as  at  the  bottom  of  Ihe  well. 

In  conclusion,  I  desire  to  note  a  suggestion  which  fjur  friend. 
Mr.  McDonald,  made  in  regard  to  the  separation  of  the  concrete 
surrouniling  the  inlet  and  outlet  jiipcs  from  the  tank  proi)cr.  As 
will  readily  be  seen,  when  the  tank  settles,  as  is  usually  the  case, 
the  pipes  form  a  girder  tending  to  uphold  that  portion  of  the  wall 
directly  above  them :  this  is,  of  course,  impossible,  and  often 
results  in  cracke{l  inlet  or  outlet  pipes.  He  suggests  that  a  layer  of 
sand,  say  6  inches  thick,  be  interposed  betwcn  the  two  masses, 
thiis  <loing  away  with  any  direcl  contact. 


The  I'ricsidk.nt: — Gentlemen,  the  paper  is  now  before  you. 

Mr.  Schwakm  :— I  would  like  to  ask  Jlr.  Andrews  if  he  knows 
the  comparative  coFt  between  this  form  of  construction  and  the 
steel  tank? 

Mil.  A\'r>Ri:w,s : — I  have  not  taken  it  up  at  this  time  on  account 
of  the  fact  that  steel  is  much  higher  than  it  was  in  1897.  At  that 
time  I  figured  it  out  and  there  was  a  decided  saving  in  favor  of 
this  method.  I  would  say,  however,  that  conditions  would  very 
materiallv  govern  the  cost.  For  instance,  if  gravel  or  broken  stone 
is  difficult  to  obtain,  and  cement  is  high  in  price,  the  difference 
might  he  reduced  to  a  very  smaH  figure. 

Mi(.  Si"Hw,\nM  ; — Do  you  know  alwut  the  percentage  of 
saving  ? 
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Mr.  Andrews  : — At  that  time  (which  was  in  1897) ,  I  think  the 
saving:  was  in  the  neighborhood  of  about  20  per  cent. 

Gener.\l  H.vrbison  :— Mr.  President,  I  would  like  to  ask  Mr. 
-Andrews,  if  you  please,  whether  he  has  experienced  anj-  difficulty 
at  all  in  the  cracking  at  the  tank  wall  caused  by  the  Sack  of  uni- 
formity in  the  foundation? 

Mr,  Andrews:-^!  would  say  in  onr  old  tank  we  have  experi- 
enced no  difficulty  in  the  way  of  cracking  as  ytt  of  any  moment. 
The  only  cracks  I  can  find  have  appeared  in  tJie  coating  which  is 
put  oil  top  for  the  finishing  coat.  That  cracking  was  probably  one 
inch  in  depth,  but  the  walls  have  shown  no  signs  of  cracking 
whatever.  It  has  been  in  use  three  >'cars  now  and  the  leakage  has 
decreased  to  practically  nothing,  so  that  I  judge -110  further  crack- 
ir^  has  taken  place  below.  ■  . 

General  H.\Rmso.N' : — I  apprehend,  Mr.  President,  that  gener- 
ally in  the  location  of  gas-works  in  the  cities  it  may  be  found  that 
there  is  an  irregularity  in  the  condition  of  the  soil  at  tbe  bottom 
t>f  the  tank  and  that  danger  may  be  encountered  from  the  crack- 
ingior  the  concrete  walls.  In  our  city  wc  have  had  varied  experi- 
ences of  that  nature.  We  began  in  1849  building  our  first  tank, 
60  feet  in  diameter.  20  feet  in  depth,  and  the  contractor  was  abk- 
to  make  a  tight  tank.  It  was  built  of  brick  laid  for  Portland 
cement,  but  the  tanks  built  after  that  were  not  successful  as 
lo  being  tight.  Perhaps  that  was  Ixjcausc  the  parties  who  built  the 
origiLial  tank  had  experience:  whereas,  the  youth  who  c'une  in  to 
take  care  of  the  work  a  little  later,  did  not  have  so  much  experi- 
ence and  did  not  kmow  how  to  have  the  work  done.  We  have  had 
our  tanks — one  particularly — built  by  a  contractor  from  Philadel- 
phia, who  was  highly  recommended  to  us,  and  the  day  it  was 
tilled  with  water  it  split  from  top  to  bottom,  leaving  a  space  12 
feet  between  the  tank  wall  and  the  retaining  wall  fronting  on 
the  river.  It  cost  us  about  $1,500  to  dig  out  that  12  feet  of  space 
and  fill  it  with  concrete  and  make  it  tight.  It  held  for  a  few  years 
and  then  it  wotdd  open  up  after  every  freshet.  We  have  only  a  rise 
and  fall  of  27  feet  in  our  water  lever  from  low  to  bigh-water.  We 
are  not  so  favorably  situated  as  our  friends  in  Cincinnati,  who  can 
look  for  a  rise  and  fall  of  60  to  70  feet  without  any  trouble,  but 
our  variation  of  27  feet  is  sufficient  for  all  practical  uses  so  far 
as  we  are  concerned.  In  repairing  these  tanks,  it  has  been  a 
problem  bow  to  stop  the  leak.f.  and  the  one  I  just  told  }ou  about, 
which  occurred  immediately  after  it  was  built,  was  rcJined  with 
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a  4-inch  brick  wall,  chipping  off  the  entire  surface  of  the  old  brick 
so  that  the  cement  would  adhere.  The  4-inch  wall  was  anchored 
into  the  old  work,  and  we  succeeded  in  making  a  perfectly  tight 
job  cf  it.  It  was  not  built  after  the  plan  of  architecture  of  my 
friend  Persons,  but  we  succeeded  in  making  a  good,  compact  job 
of  it  in  this  way.  Since  that,  we  have  steel-lined  two  tanks  that 
we  built  of  brick  and  could  not  otherwise  make  tight.  Five  or  six 
years  ago,  we  built  a  steel  tank,  30  feet  in  depth,  by  100  feet  in 
diameter,  and  I  am  glad  to  be  able  to  say  that  it  was  a  perfectly 
tight  job.  All  the  water  that  comes  from  it,  I  think,  is  simply 
through  evaporation.  It  is  20  feet  below  the  ground  level  and 
ro  feet  above.  It  costs  a  trifle  more.  However,  taking  Mr.  An- 
drews' figures  that  it  costs  20  per  cent,  more — I  presume  he  knows 
and  i  don't~I  would  be  willing  to  pay  the  20  per  cent,  additional 
in  order  to  have  a  steel  tank,  which  I  know  is  perfectly  tight,  rather 
than  to  have  a  concrete,  or  brick  tank,  liable  to  go  pieces  later  on. 
It  is  a  difficult  problem  for  the  gas  man  to  overcome,  when  he 
has  a  leaky  tank. 

The  President  then  called  upon  John  R.  Lynn,  of  Portsmouth, 
O.,  who  said : 

Mi.  President,  I  have  had  no  experience  in  the  building  of 
concrete  tanks,  but  I  should  judge  that  the  nature  of  the  soil 
would  have  very  much  to  do  with  it,  whether  or  not  the  tank 
should  be  made  tight.  I  removed  a  holder  a  short  time  ago  where 
a  concrete  tank  had  been  in  use,  I  should  judge,  for  38  or  40  years, 
and  the  tank  was  still  perfectly  tight.  The  soil  around  the  tank 
was  rather  moist,  but  we  could  detect  no  seepage  at  all. 

The  President: — Mr.  Joseph  Light,  could  you  give  us  some 
infonnation  about  concrete  tanks? 

Mr.  Light; — Mr.  President  and  members,  I  have  had  no 
experience  with  concrete  tanks.  If  I  had  a  tank  to  build,  I  believe 
I  would  prefer  to  build  it  with  brick  or  steel,  if  it  did  cost  a  little 
more. 

The  Chair  then  called  on  G.  N.  Clapp.  who  said : 

I  have  had  no  experience  with  concrete  tanks,  but  1  always 
believe  in  being  on  the  safe  side.  I  built  a  tank  last  spring — a 
small  one,  however — but  it  was  perfectly  tight.  We  noticed  no 
leakage  except  evaporation.  I  am  now  contemplating  building 
another  tank.  I  am  very  much  interested  to  know  the  e.xperience 
of  the  different  members  with  reference  to  concrete,  but  would  like 
to  know  the  difference  in  cost,  if  Mr.  Andrews  could  tell  us,  of 
the  brick  and  concrete  tanks. 
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Mr.  Andrews; — I  would  say  that  I  have  always  lo">ked  at  it 
that  there  were  certain  locations  where  a  steel  tank  was  prefer- 
able beyond  all  question  to  any  other  kind.  What  I  have  con- 
tended for  is  that  concrete  is  preferable  to  brick  especially,  not 
necessarily  so  much  as  compared  to  the  steel  tank.  So  far  as  I 
could  figure  out,  the  saving  in  the  concrete  tank,  as  compared 
with  a  brick  tank,  is  fully  50  per  cent.,  provided  you  get  your 
gravel  or  broken  stone  at  a  reasonable  figure.  As  to  the  steel  tank, 
the  conditions  are  such  that  the  cost  is  a  very  close  approximation 
under  certain  circumstances.  Where  the  foundation  is  not  as 
satisfactory  as  you  might  desire,  there  is  certainly  no  reason  why 
the  steel  tank  should  not  be  used.  I  prefer  it  myself  to  the  con- 
crete tank,  provided  you  cannot  get  good  foundations.  I  have 
always  felt  where  the  foundations  were  always  satisfactory,  you 
are  more  safe  if  you  have  your  tank  down  in  the  ground.  Then 
there  is  no  further  deterioration  or  expense  about  it  after  you 
once  get  it  tight ;  whereas,  with  the  steel  tank,  it  has  to  be  painted 
and  a  certain  amount  of  work  expended  upon  it  in  that  way.  But 
as  between  a  brick  tank  and  a  concrete  tank,  there  is  no  question 
that  a  very  large  saving  can  be  made  by  constructing  a  concrete 
tank. 

E.  C.  Baker,  of  Cleveland,  O. :  I  am  not  a  member  of  the 
Association,  but  I  am  interested  in  the  cement  question,  and  have 
had  some  experience  in  Portland  cement.  I  would  like  to  say 
just  a  few  words  in  regard  to  Portland  cement  holders.  The 
Government  in  its  public  works,  in  a  great  many  instances,  has 
done  away  with  dimension  stone  for  bridges,  bridge  piers,  dams 
and  abutments,  and  is  now  using  Portland  cement  concrete.  It 
makes  a  more  solid  and  stronger  and  more  durable  job.  Instead, 
however,  of  going  down  to  bed  rock  in  many  instances  they  drive 
piles,  which  I  suppose  could  be  done  in  the  case  of  gas  holders.  So 
far  as  cracking  is  concerned,  Portland  cement  concrete  is  a  great 
deal  stronger  than  brick  construction,  if  mixed  in  proper  propor- 
tions. It  would  not  be  so  liable  to  crack  and  is  much  better  than 
brick  or  stone.  It  is  more  durable  and  not  so  liable  to  leak. 
Portland  cement  concrete  would  not  crack,  where  brick  or  Louis- 
ville cement,  concrete  would  crack.  It  costs  much  less  to  build 
concrete  than  it  would  brick  or  steel  or  stone.  Of  course  it  depends 
somewhat  on  the  cost  of  gravel.  I  was  reading  an  article  last 
night  with  reference  to  the  construction  of  an  immense  Govern- 
ment dam  at  a  lake  near  the  head  of  the  Mississippi  River.    They 
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liad  been  working  at  it  for  over  two  years  using  Portland  cement 
concrete.  There  they  washed  every  particle  of  gravel  and  got 
clean  sand.  Unless  \'oii  ha\'e  clean  gravel  and  sand,  }'oii  have  to 
have  a  larger  proportion  of  cement.  The  general  proportion  which 
the  Government  uses  is  six  parts  of  crushed  stone,  three  parts  of 
sand  (and  o«c  part  of  cement.  The  stone  and  gravel  should  be 
thoroiiglily.waslted,  and  both  the  stone  and  sand  should  be  very 
sharp  and  very  free  from  loam.- 

Mr.  Lloyd  : — I  would  like  to  ask  the  last  speaker  the  size  mesh 
to  which  that  stono  was^broken  in  Goveriunent  work. 

Mk.  ii.\KKK:— The  stone  used  in  the  concrete  work  should  not 
Ix'  larger  than  woukl  pass  a  one-inch  ring.  In  ever;-  cubic  yard 
of  concrete,  they  lay  eight  bowklers  or  "nigger  heads,''  but  of 
course,  that  could  not  be  done  in  the  use  of  concrete  for  tanks;  the 
wall  would  not  bu  thick  enough.  These  bowlders  in  the  larger 
works  are  laid  carefully  in  the  center  so  that  thej'  will  not  be  ex- 
posed. 

Mr.  Ci.Ai'i- : — -I  would  like  to  ask  Air.  Andrews  if  he  made  any 
preparation  for  the  foundatiim  around  the  walls  by  tamping  or 
anything  like  that.    I  believe  you  have  grave!  for  your  foundations. 

Mr.  Andrews: — In  excavating  for  foundations,  we  have  been 
very  carefid  not  to  disturb  the  gravel  below  the  actual  grade  of 
the  concrete.  That  i.f,  wc  have  used  no  back  filling  wbativer.  As 
we  had  a  good  bed  t>f  gravel  for  foundation,  we  took  no  further 
precautions  in  the  way  of  tamping,  but  shoidd  there  have  been 
any  excavating  below  that,  we  certainly  should  have  done  so. 

SERiLcrAHV  JoMcs:^  move,  Mr.  President,  that  a  hearty  vote 
of  thanks  be  extended  to  Mr.  Andrews  for  his  very  valuable  paper. 

Ia.mics  T.  I.v.v.n  ;— 1  would  second  that  motion,  Mr.  President, 
hut  before  it  is  j>ut  I  would  like  to  ask  Mr.  An<lrew,s  how  much 
footing  he  put  in  Ik'Iow  his  wall  or  ring. 

Mr.  AxoRrAV:!: — In  our  new  holder,  we  extended  the  footing 
course  about  1.5  feet  beyond  the  outside  wall  and  into  the  foot 
of  the  cone.  This  block  wa.s  put  in  about  12  or  14  inches  thick 
and  allowed  to  harden  before  the  side  walls  were  started.  This 
made  a  very  wide  footing  course.' 

The  motion  lo  extend  a  vote  of  thanks  to  Mr.  Andrews  was 
then  put  and  carried. 

The  pRr.siDKXT: — Mr.  Somerville,  we  should  like  to  have  a 
few  remarks  from  you.  You  are  a  little  late  coming  in,  but  at 
tile  same  lime  I  know  the  members  woukl  like  to  hear  from  you. 
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Mr.  SoMERViLLE:~It  is  very  kind  of  you,  Mr.  President;  I 
thank  you  for  the  courtesy  extended.  It  has  ^iven  nie  g;reat 
pleasure  to  be  here,  and  I  am  sure  I  shall  reap  much  profit  and 
enjoyment  from  these  proceedings.  It  is  the  first  time  that  I  have 
had  the  pleasure  of  coming  to  the  Ohio  meeting.  I  have  always 
understood  that  it  is,  and  indeed,  it  has  a  reputation  of  being 
called,  a  working  association.  In  other  words,  I  have  been  in- 
formed that  the  President,  when  he  calls  upon  a  member  ivho 
has  nothing  to  say,  is  in  the  habit  of  ringing  the  bell  on  him, 
which  I  think  is  a  good  plan,  I  have  nothing  further  to  say  at 
this  time,  except  to  express  my  gratification  in  seeing  so  many 
old  faces  which  I  have  met  at  the  meetings  of  the  W'tstern  Asso- 
ciation, and  to  add  that  I  shall  be  glad  to  listen  to  your  very 
\-ahiable  papers  and  interesting  discussion.s.    I  thank  you. 

QUESTION  BOX. 

The  President:^  think  we  might  dispo.sc  of  Question  5 
of  the  question  box  in  this  connection.  Question  5 — "What  is  the 
best  way  to  stop  a  leak  in  the  bottom  head  of  a  steel  holder  tank 
50  feet  in  diameter,  location  of  leak  unknown,  stream  of  water 
nf  2-inch  pipe  size  coming  through  foundation.  Holder  rests  on 
r<H:k  foundation,  with  2  inches  of  sand  iK-dding?" 

John  R.  Lynn  ; — I  think  if  a  man  has  that  kind  of  leak,  about 
the  first  thing  he'd  better  do  would  Ix;  to  find  out  just  where  the 
leak  is. 

Gen'f.ral  H.\rhisok: — Our  steel  tank  has  not  a  bottom  head. 
We  do  not  put  heads  in  the  bottom.  Ours  has  a  bottom  of  con- 
crete, and  I  will  advise  a  man  who  has  a  leaking  head  in  the  bot- 
tom of  his  tank  to  empty  out  the  water  and  put  on  4  or  5  inches 
in  depth  of  good  concrete,  spread  over  the  bottom  of  his  tank  to 
stop  the  leak.  I  want  to  sa)'  one  word  in  regard  to  tlie  cost  of  a 
steel  tank  in  keeping  it  in  repair.  For  the  last  six  or  seven  years 
we  have  l)een  making  a  large  portion  of  our  whole  volume  of 
gas  water-gas.  As  we  all  know,  the  tar  from  water-gas  is  very 
much  thinner  than  coal-gas,  and  a  lalrorer  with  a  white-wash  brush 
will  cover  a  large  amount  of  surface  as  paint  with  water-gas  tar. 
They  who  have  not  tried  it,  if  they  do,  in  my  opinion,  will  find 
that  there  is  nothing  that  is  as  cheap  and  serviceable,  Wc  paint 
our  tank  above  ground  with  water-gas  tar,  and  our  holders  with 
water-gas  tar.  and  paint  the  walls  of  all  the  buildings  probably  2 
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or  3  feet  above  ground  with  the  water-gas  tar,  and  the  stone  walls 
around  the  two  sides  of  the  works  up  to  2  or  3  feet  above  the 
surface,  are  painted  on  the  inside  with  water-gas  tar,  the  balance 
of  the  stone  walls  being  whitewashed.  We  do  not  do  this  oftener 
than  once  in  three  years;  and  where  any  of  the  walls  are  bricked 
above  the  surface  of  the  ground  on  account  of  the  surface  having 
been  raised,  so  as  to  get  out  of  the  water,  since  the  buildings  were 
erected,  we  have  dug  down  6  inches  below  the  surface  of  the 
ground  a  foot  wide  and  saturated  the  brickwork  with  coal-tar, 
and  for  3  inches  above  the  surface  of  the  ground,  which  prevents 
any  moisture  from  working  into  the  wall.  In  this  way  it  does  not 
cost  any  money,  practically  speaking,  to  protect  the  buildings.  I 
have  brought  a  section  with  me,  which  I  will  be  pleased  to  exhibit, 
and  I  hope  some  member  will  interrogate  me  with  reference  to 
it,  if  it  is  not  sufficiently  self-explanatory. 

President  Whysall: — Question  3 — "How  many  kilowatts 
can  one  obtain  from  1,000  of  gas  in  a  gas  engine,  (0)  at  full  power, 
(6)  at  ^  power,  (c)  at  J/^  power,  (d)  at  J4  power?" 

Mb.  Andrews: — I  was  just  making  some  figures  here  in 
connection  with  that  matter.  The  first  point  I  would  call  atten- 
tion to  is  what  kind  of  gas  is  meant?  It  is  rather  difficult  to 
answer  this  question  intelligently,  as  there  is  no  information  given 
as  to  the  quality  of  gas,  whether  600  or  1,000  heat-units  is  to  be 
used.  I  would  say  that  using  ordinary  illuminating  gas,  you 
would  obtain  at  full  load  approximately  30  kilowatts  to  1,000  feet 
of  gas.  The  quantity  obtained  at  J4,  I^  and  J4  power  would  be 
determined  entirely  by  the  efficiency  of  the  engine  or  generator 
under  these  conditions. 

President  Whysall: — Question  6 — "What  is  the  thermal 
value  of  acetylene  gas  (C^Hj)  ?" 

Mr.  Eysenbach  : — Does  that  mean  i  pound  or  i  foot  ?  It  is 
about  1,400  heat  units  per  foot. 

President  Whysall: — Question  7 — "What  is  the  average 
mean  horizontal  candle-power  of  a  flat-flame  burner  on  20  candle- 
power  gas  under  ordinary  conditions  such  as  exist  with  con- 
sumers ?" 

Mr.  Choll,\r; — If  I  would  make  a  guess  at  it,  I  would  say 
about  10  candles  as  an  average, 

Mr.  Lynn  :— Is  that  on  a  consumption  of  about  5  feet  per 
hour? 
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Mr.  Chollar  : — Yes,  somewhere  in  that  neighborhood,  I 
■  think. 

President  Whysall: — Question  8 — "Has  any  progress  been 
recently  made  towards  successfully  rebuming  spent  lime?"  Mr. 
Chollar,  can  you  answer  that  question  ? 

Mb,  Chollar  : — I  have  known  of  some  places  where  they  have 
done  that,  but  that  was  years  ago  in  St,  Louis,  Mo.,  where  the 
lime  was  spent  over  again,  but  I  have  not  been  able  to  see  any 
reason  why  they  should,  do  it  when  you  can  get  the  limestone 
almost  for  nothing.  Why  need  do  that  when  the  new  limestone 
can  be  obtained  so  cheaply?  I  have  never  known  it  to  be  done 
at  a  profit,  although  possibly  it  might  have  been  done  where  there 
was  no  limestone  to  be  readily  obtained. 

General  Harbison  : — I  would  like  to  ask  whether  any  mem- 
ber from  his  experience  knows  what  it  costs  to  bum  lime  over 
again  per  bushel.  For  instance,  if  a  party  were  using  oyster- 
shell  lime,  whether  it  would  pay  him  to  reburn  it  if  lime  were 
worth   lo  or   12  cents  per  bushel. 

Mr.  Chollar: — I  cannot  answer  that  question  with  any  de- 
gree of  precision.  I  think  where  I  have  seen  it  done,  it  has  been 
on  account  of  the  scarcity  of  limestone ;  the  lime  had  to  be  hauled 
a  long  distance  and  no  limestone  near  the  point  could  be  obtained 
cheaply  enough.  I  think  it  has  been  in  such  instances  where  at- 
tempts have  been  made  to  reburn  spent  lime. 

President  Whysall: — Question  10 — "In  concentrating  am- 
moniacal  liquor,  would  it  be  advisable  to  use  the  cream  of  lime 
to  liberate  the  fixed  ammonia,  and  what  percentage  increase  in 
yield  of  NHj  would  be  obtained  ?  Where  and  how  should  it  be 
admitted  to  the  concentrating  column  of  the  Stroh  and  Osius 
type  ?" 

Nathan  G.  Leakey: — I  have  very  little  information  on  that, 
Mr.  President.  Concentrating  the  liquor,  it  will  be  all  right  to 
use  the  lime  in  large  works,  but  in  a  small  works  I  would  not  ad- 
vise it  The  percentage  of  ammonia  there  obtained  would  depend 
altogether  on  the  amount  of  fixed  ammonia. 

Mr.  Eysenbach  ; — I  would  like  to  say,  in  tests  I  have  made, 
the  fixed  ammonia  runs  so  low,  as  a  rule,  that  it  would  not  do 
in  a  small  works.  We  use  lime,  and  the  fixed  ammonia  runs 
about  0.25  to  0.5  per  cent. 
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President  Whvsai-l: — There  is  another  question  which  has 
not  been  answered,  and  that  is,  "Where  and  how  should  it  be 
admitted  to  concentrating  column  of  the  Stroh  and  Osius  type?" 
Mr.  Leakey,  I  will  call  on  you  to  answer  that  question. 

Mr.  Leakey  :— I  may  say,  Mr.  President,  that  that  also  differs 
with  different  sizes  of  concentrators.  Some  of  them  are  not  built 
for  the  use  of  lime,  but  in  the  large  concentrators  the  lime  is 
admitted  through  a  perforated  pipe  in  the  top  square  section  of 
the  apparatus;  that  is  in  the  Stroh  and  Ossius  type.  As  to  other 
makes  I  can't  answer  for.  As  I  have  said  before,  in  the  different 
size  concentrators  the  use  of  lime  would  vary.  In  a  small  size 
works,  carbonizing  less  than  7,000  tons,  it  would  hardly  pay  to 
use  lime. 

Presiden't  Whv.s.m.l  :— Question  1 1 — "What  causes  the  heavy 
black  deposit  found  in  house  and  service  pipes? 

Mr.  EYSENr..\ci[ : — I  would  like  to  say  that  I  asked  that  ques- 
tion, and  I  think  that  I  had  better  describe  the  deposit  which  I 
found,  as  I  would  like  to  kiiow  if  any  one  else  has  found  the  same. 
[  wrote  to  Mr.  Chollar  about  it  last  spring,  and  I  found  that  he 
has  had  some  trouble  of  the  same  kind.  This  is  a  peculiar  black 
deposit.  I  have  anah'zed  it  and  found  it  to  be  from  50  to  60  per 
cent,  of  iron  oxide.  In  examining  the  pipes  where  we  get  these 
deposits,  they  appear  perfectly  smooth  and  clear,  so  that  I  do  not 
believe  it  is  rust :  and  yet  I  cannot  account  for  it  in  any  other  wa> . 
From  what  I  know  of  iron  carbonyl,  it  does  not  deposit  iron  unless 
it  is  heated  to  a  certain  tcmperatnre,  and  yet  it  strikes  me  that  it 
comes  from  the  purifiers  in  some  way.  I  think  iron  carbonyl  has 
something  to  do  with  it. 

John  R.  Lynn: — Was  that  coal-gas? 

Mr.  Eysenb.\ch: — Coal-gas. 
■     Mr,  Lynx  : — New  pipes  or  old  pipes? 

Mb.  Eysenb.\cii: — Comparatively  new  pipes,  not  over  five 
years  old. 

Mr.  LvNNt — If  it  were  new  pipes  that  Mr.  Eysenbadi  has 
reference  to,  it  might  have  been  a  lot  of  scale  inside  the  pipes  when 
they  were  placed  there. 

The  Association  then  adjourned  until  2  P.  M.  of  the  same 
day. 
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First  Day. — Afternoon  Session. 

The  Association  met  at  2  P.  M. 

The  President  :^ — The  next  order  of  business  is  a  paper  en- 
titled "Some  Observations,  Pessimistic  and  Otherwise,"  by 
Chacles  R.  Faben,  Jr,,  of.  Toledo,  O.  I  regret  to  say  that  Mr. 
Faben  is  iH,  and  will  be  imable  to  be  with  us.  Mr.  Persons  has 
very  kindly  consented  to  read  the  paper: 

SOME    OBSERVATIONS,    PESSIJIISTIC   AND   OTHER; 
WISE. 

CHARLES  R.  FABEN,  JR. 

The  proper  committee  of  the  Ohio  Gas  Light  Association  has 
assigned  to  me  the  duty  of  presenting  some  thoughts  anent  the 
subject  of  the  existing  state  and  future  prospects  of  the  gas  indus- 
try. It  further  indicated  to  me  that  certain  pessimistically  in- 
clined members  of  the  Association  were  disposed  to  forecast  rather 
an  unpromising  horoscope  for  the  future  of  tJie  gas  business  gen- 
erally. 

In  view  of  the  fact  that  I  am  without  figures  and  other  reliable 
data  to  sustain  any  fixed  position  in  the  premises,  or  to  enable 
me  to  make  comparisons  between  different  managements  in  differ- 
ent situations,  I  must  therefore  rely  entirely  upon  /ny  personal 
experience  and  observations  of  travel  for  guidance,  and  the  state- 
ments that  are  to  follow  must  be  very  general  in  their  character, 
in  fact,  mere  glittering  generalities. 

The  Century  Dictionary  defines  pessimism  as  the  doctrine 
which  teaches  that  the  world  is  the  worst  possible.  The  tendency 
to  exaggerate  in  thought  the  evils  of  life,,  or  to  look  only  upon 
the  dark  side:  a  melancholy  or  depressing  spirit  or  view  of  life. 
The  pessimist,  therefore,  is  one  who  accepts  the  metaphysical 
doctrine  of  pessimism.  The  same  authority  defines  optimism  as 
being  the  metaphysical  doctrine  of  "Leibnitz,"  that  the  existing 
universe  is  the  best  of  all  possible  universes — the  belief  or  disposi- 
tion to  believe  that  whatever  exists  is  right  and  good,  in  some 
inscrutable  way,  in  spite  of  all  observations  to  the  contrary.  The 
optimist,  therefore,  is  one  who  believes  in  the  metaphysical  doc- 
trine of  optimism.  Pessimism  is  the  converse  of  optimism,  as  all 
of  us  well  knov- 
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The  pessimist,  in  a  spirit  and  mind  filled  with  alarm,  the  same 
in  degree  bordering  on  desperation,  makes  a  loud  crj%  and  seem- 
ing at  the  same  time  to  gather  some  measure  of  comfort  from  the 
feeling  and  thought  that  possesses  him  at  the  moment,  makes 
such  a  declaration  as  this:  "How  dark  and  dreary  this  old  world 
is!  The  future  presents  no  ray  of  hope.  Everything  is  out  of 
tune.  Nature  itself  is  wrongly  ordered,  for  as  it  now  exists,  we 
experience  only  a  few  hours  of  bright  sunshine  in  each  day,  yet 
the  same  is  encompassed  between  two  long,  dark,  dreary  nights." 

The  optimist,  in  turn,  while  regarding  the  same  scene  and  situ- 
action,  views  such  a  different  picture.  Filled  as  he  is  with 
bright  thoughts  of  the  present,  and  also  charged  to  overflowing 
with  bright  visions  of  the  good  things  that  the  future  holds  in 
store  for  him,  and  with  face  radiant,  eyes  bright,  he,  with  equally 
loud  voice,  vigorous  in  tone,  yet  tinged  with  the  seriousness  that 
conviction  always  brings,  exultantly  exclaims :  "How  good  and 
beautiful  this  world  and  life  are!  Two  bright,  glorious  days  in 
quick  succession,  with  only  one  short  interval  of  night  season 
between." 

These  two  extremes,  yet  in  various  shades  and  degrees,  repre- 
sent all  the  types  of  human  mind  and  fancy  as  we  meet  them  in 
our  daily  lives. 

Laurence  Sterne  tersely  stated  his  mind  on  pessimism  when 
he  wrote  these  words:  "I  pity  the  man  who  can  travel  from  Dan 
to  Beersheba,  and  cry,  '  'Tia  all  barren.'  "  It  matters  not  whether 
we  consider  persons  who  are  producers  or  consumers,  the  buyers 
or  sellers,  they  are  sure  to  make  the  impress  of  their  mind  and 
feeling  manifest  in  the  very  atmosphere  of  their  presence,  and  in 
degree,  quite  in  accordance  with  the  strength  of  character,  per- 
sonality, magnetic  influence,  or  by  any  other  term  you  may  choose 
to  use  to  define  the  power  or  influence  they  may  possess  to  control 
the  judgment  of  others. 

The  main  thought  expressed  in  the  foregoing  may  not  appeal 
at  first  as  being  apropos,  or  capable  of  wide  application  by  such  a 
gathering  of  persons  as  are  here  assembled.  Other  thoughts,  and 
subjects  of  a  more  practical  nature,  in  particular  those  which  pos- 
sess properties  of  a  physical  nature,  would  seem  to  be  more  fittii^ 
for  consideration  and  discussion  by  such  a  gathering,  yet  you  will 
pardon  me  if  I  make  a  suggestion  here  and  now,  i.  e.,  that  each  one 
of  us  examine  ourselves  carefully,  and  fully  satisfy  ourselves  as  to 
which  of  the  foregoing  defined  doctrines   do  we  most  strictly 
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a^lhere,  and  in  whidi  school  of  ihiiikers  are  ive  best  fiited  to  occupy 
a  place,  or  Jiold  a  posilion. 

■With  this  question  fully  cictcmiined  and  estahlislied.  it  will 
nut  be  difficult  to  quite  as  clearly  determine  the  measure  and 
degree  of  genuine  success  that  may  have  attended  the  efforts  of 
each  one,  in  liis  particular  field  of  usefuhieSH. 

The  fort-going  statements  are  very  general  in  character,  yet 
they  are  susceptible  of  being  applied  with  much  force  in  the  con- 
duct of  the  business  of  which  we.  now  in  aiuuial  session,  claim 
III  be  representatives.  Amonj;'  our  members  are  enrolled  a  full 
variety  of  the  useful  person*  necessary  to  the  successful  operation 
•  •i  ^as  properties.  The  Hst  comprehends  the  ciiiire  category  of 
M,-efnl  factor.-  of  ihc  industry,  frnm  tliat  of  presidems  of  gas  com- 
panies on  down  through  the  entire  list,  to  that  of  gooil  handy 
workmen  generally  employed  about  the  works  of  the  various  gas 
d  impanie.t  here  represented.  Yet  it  is  to  the  managers  and  general 
managers  of  these  various  corporations  that  1  particularly  desire 
to  address  myself  at  this  time. 

The  manager  or  managenuiil,  as  the  case  may  be,  should,  first 
rif  all,  he  thoroughly  committed  to  the  merit  of  the  proposition, 
I.  c,  that  the  jjas  business  is  rirrht  as  a  business  projiosition,  and 
that  the  product  of  their  works  is  a  nmcb  needed  commodity  in 
the  community  in  which  they  operate.  The  wise,  i)rudent  and 
successful  manager  or  management,  tlierefore,  because  of  strong 
faith  and  belief  in  ihe  merit  of  the  proposition,  will  be  strictly 
loyal  to  the  same  ai  all  times  and  in  all  places.  They  will  sur- 
round themselves  with  other  persons  eipially  loyal,  not  to  them 
alone,  hut  likewise  to  the  industry  wdiich  they  represent. 

Certain  practices,  through  long  experience  in  matters  and 
affairs  of  a  business  nature,  such  practices  always  yielding  like 
results,  are  now  regarded  as  an  established  precedent.  To  state 
the  matter  more  tersely,  one  might  say,  "bnshiess  is  business." 
The  practices  which  obtain  in  matters  of  a  social  nature  may  be 
used  to  illustrate  the  point  in  question.  For  instance,  society,  as 
governed  and  administered  by  its  adherents  and  devotees,  has 
evolved  certain  rules  and  practices,  that  in  etTect  are  quite  as  rigid 
and  exacting  in  their  demands  as  may  be  foimd  conmion  in  prac- 
tice in  large  mercantile  establishments.  I-'or  instance,  if  you  have 
no  needs  nor  nse  for  society,  society  in  turn  has  no  needs  nor  use 
fur  yon.    You  are  simply  dropped  from  the  list  of  social  beings. 
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The  analogy  is  quite  clear,  i.  e. :  If  you  are  eng;aged  in  some 
particular  line  of  business  tn  which  you  have  not  abundant  faith, 
or  if  it  be  that  you  have  just  a  little  faith,  the  business  world  will 
at  once,  and  societ)-  in  general  will  very  soon  thereafter,  accept 
your  estimate  of  the  enterprise  in  which  you  are  engaged.  Thev 
have  a  perfect  right  to  assume  that  you  are  entirely  familiar  with 
the  venture  in  question,  and  furthermore  that  your  judgment  is 
mature. 

Inversely,  then,  if  you  have  an  abundance  of  faith,  and  your 
venture  has  true  merit  to  sustain  it  before  would-be  .patrons,  you 
will  be  sure  to  win,  for  the  business  world,  and  society  generally, 
will  quite  as  readily  accept  your  report  of  the  affair  that  seems  to 
concern  you  most.  Faith,  Confidence  and  Merit,  are  three  car- 
dinal virtues  in  all  business  affairs  and  enterprises  generally,  but 
they  will  not  stand  long  alone,  if  not  well  and  strongly  supported 
by  proper  business  methods.  If  at  any  time  it  be  discovered  that 
the  method  then  in  practice  be  faulty,  it  must  needs  be  corrected 
forthwith.  I  repeat  it.  It  must  be  corrected  forthwith,  and  must 
also  be  re-adjusted  or  corrected  from  time  to  time,  quite  as  often 
as  it  may  become  necessary,  in  order  to  promptly  adjust  the  same 
to  change  of  conditions  and  circumstances  attending. 

Never  wait  to  be  forced  into  a  new  or  strange  position,  the 
choice  of  which  was  made  by  another,  but  rather,  if  possible,  b\' 
your  alertness,  and  the  judicious  use  of  such  foresight  as  you 
may  be  enabled  to  bring  to  your  aid  and  purposes,  move  yourself 
into  some  new  position  of  your  own  selection,  and  by  so  doing, 
you  will  doubtless  receive  the  admiration,  if  not  the  commenda- 
tion of  your  erstwhile  rival,  not  to  mention  the  commendation  of 
your  friends,  among  whom  should  be  numbered  those  to  whom 
you  are  directly  responsible,  in  a  financial  way  at  least,  for  your 
conduct,  and  exercise  of  coo!  judgment. 

When  I  regard  in  retrospect  the  methods  and  practices  that 
obtained  during  the  early  years  of  my  experience  in  the  gas  busi- 
ness, and  in  particular  when  I  compare  such  with  existing  prac- 
tices and  general  policy  of  the  management  of  the  company  that  I 
represent,  it  hardly  seems  possible  that  we  were  enabled  to  sustain 
ourselves  in  business  under  such  a  narrow,  contracted,  nearsighted 
policy. 

At  the  time  I  entered  the  service  of  niy  present  employers 
(1868),  the  minimum  selling  rate  for  illuminating  gas  to  private 
consumers  was  $3  per  r,ooo  cubic  feet.    To  the  city  of  Toledo,  for 
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lighting  public  buildings,  and  also  for  gas  consumed  by  street 
lamps,  $2.25  was  the  selling  price. 

The  charge  made  for  erecting  street  lamps  complete,  in  readi- 
ness for  use,  was  $40  each.  An  additional  charge  of  $5  per  annum 
per  each  lamp-post  m  use,  to  cover  the  cost  of  lighting,  extinguish- 
ing, cleaning  and  keeping  same  in  proper  repair,  was  also  made. 

Service  connections,'  connecting  our  system  of  street  mains 
with  would-be  consumers  of  gas  (generally  0.75  inch  in  size), 
were  laid  from  the  street  main  to  line  of  private  property  abutting, 
at  the  expense  of  the  gas  company,  but  for  all  service  pipe,  from 
line  of  street  to  consumer's  meter,  a  uniform  charge  of  35  cents 
per  lineal  foot  of  pipe  furnished,  was  charged  to  the  property 

The  necessary  "meter  connections"  were  also  paid  for  by  the 
property  owners,  and  were  regarded  as  a  necessary  fixture  for  the 
owner  to  furnish.  The  charge  for  a  3-light  set  of  meter  connec- 
tions was  $4,  and  all  the  larger  size  connections  were  sold  at  a 
price  very  much  higher  in  proportion.  Meter  rent  was'  charged- 
in  all  cases  wherein  the  aggregate  of  all  bills  rendered  for  gas 
consumed  during  the  preceding  year  did  not  amount  to  the  sum 
of  $3.  The  meter  rent  charge  was  $3,  and  was  in  addition  to  such 
sums  of  money  said  consumer  may  have  paid  for  gas  consumed 
during  the  term  aforesaid. 

The  company  took  little  or  no  interest  in  the  matter  of  gas  sup- 
ply beyond  the  outlet  side  of  consumers'  meters.  Any  fault  or 
defect  in  house  pipes,  fixtures  or  burners  was  an  affair  in  which 
the  gas  company  seemed  not  to  have  any  direct  interest.  It  was 
merely  an  affair  or  incident  in  which  the  owner  or  occupant  of 
the  property  on  one  hand,  and  some  local  gas  fitter  on  the  other, 
were  the  only  parties  in  interest.  It  in  no  wise  was  an  affair  that 
particularly  concerned  us.  Our  duty,  as  then  understood,  was  to 
manufacture  and  deliver  gas  through  the  consumer's  meter.  The 
use  that  was  to  be  made  of  gas  after  passing  through  the  meter, 
whether  in  its  use  it  was  to  be  consumed  economically  or  waste- 
fully  ;  whether  or  not  such  devices  then  employed  to  consume  the 
gas  were  in  order  so  as  to  render  good  service  for  the  purpose 
intended,  was  beyond  the  pale  of  duty  on  the  part  of  the  corpora- 
tion supplying  consumers  with  gas. 

Frost  in  service  pipes  was  a  source  of  annoyance  to  the  gas 
,  yet  at  the  same  time,  it  formed  another  source  of  reve- 

:  to  the  gas  company,  since  it  made  a  uniform  charge  of  50 
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cents  against  die.  ci.insnn)i.-r  for  each  alcolio!  thaw  administered. 
■  1  have  still  in  iiiiml  cases  where  tht  diarfre  for  "alcohol  thaws'* 
represented  the  major  portion  of  tlie  f!;as  bill  rendered  for  some 
of  dit  lifuvy  winter  months. 

Some  consumers  would  prefer  to  wait  luitil  climatic  chang^es 
would  work  a  remedy  in  their  particular  case.  It  never  seemed 
Ic.  enter  uur  minds  thai  we  thereliy  werE  the  losers,  iiavinjj  de- 
feated onr-ielves  in  the  matter  of  our  greatest  source  of  revenue. 
i.  c,  the  >ale  of  gas. 

All  this  is  now  changed,  and  happily  so.  Gradually,  and  by 
easy  stai^'es.  chiui'^e  after  chanf,'e,  both  in  the  matter  of  price 
charged  fur  gas.  as  well  as  in  all  other  practices  and  methods  of 
cnuductiug  our  iiidusiry.  has  lieen  wrought  and  brought  into  coni- 
ninn  j>ractice.  until  at  present  writing,  !  regard  it  that  we  are  now 
more  full>  neenpyiriii  the  real  sphere  of  usefulness  for  which  we 
were  incuqicnaied  b>  the  great  Slate  of  Ohio,  and  later  given  life, 
through  the  lueilinn;  of  the  franchise  rights  couferrc(l  tipou  us 
by  the  prnper  authorities  of  our  city. 

They  .conveyed  to,  and  vested  ii'i  us,  the  right,  power  and 
]irivi!ege  to  serve  the  public  with  gas.  In  the  conduct  of  onr  af- 
fairs as  a  cor]M)i"ition.  we  have  been  faithful  in  one  phase  at  least. 
('.  c,  we  have  always  served  each  and  all  alihe.  The  price  per  unit 
III"  service  has  alway,-.  been  the  >ame  to  all  private  consumers  of  die 
c<iLnpan\  during  any  particular  term  of  our  operation. 

At  the  beginning,  aiul  during  the  earlier  portion  of  our  expcri- 
oiees  hi  eondnciing  t!ie  gas  business  hi  our  city,  illuminating  gas 
was  regarded,  in  general  terms,  as  being  a  species  of  luxury,  and 
in  no  wise  a  neces-iily.     To-day,  however,   ilhmiinating  gas  has 

and  because  of  this  change  of  o|)inion  or  estimate  that  has  been  put 
u[ion  the  commoditv  we  vend,  correspondingly  great  changes  must 
have  been  wrought  into  the  practices  of  the  gas  company  or  man- 
agement which  would  conduct  a  successful  business  in  a  given 
locality. 

To  convey  to  yo-j  some  iflea  of  the  change  in  methods  and  prac- 
tice that  obtains  with  us  :  compared  with  former  times,  of  which  T 
have  previously  given  you  an  outline,  I  will  cite  the  following 
statements  of  fact : 

Gas  is  now  beuig  sold  at  115  cents  ]>er  T,tx>o  cubic  feet  for  illuin- 
inating  purposes,  and  for  al!  domestic  and  industrial  fuel  pur- 
poses, at  yo  cents  per  1,000  cubic  feet,  when  meastired  separately 
from  that  used  for  lighting  purposes. 
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Service  pifn'S  (usually  1.5  incht'S  in  diameter)  and  likewise 
meter  connections  arc  installed  withont  cnst  to  tlic  owner  of  the 
;.>ropei-ty.  They  remain  the  property  of  ilie  company,  hy  proper 
fonn  of  release  executed  by  tlic  property  owner.  In  other  words, 
it  does  not  cost  a  would-be  gas  consimier  anythinf;  to  become  a 
'jatrnii  of  our  company. 

House  pipes,  fixtures  and  burners  arc  of  special  interest  to 
!ts,  and  receive  from  us  every  attention  necessary  to  insure  good 
iiTvice  to  our  patrons.  Gas  stoves,  ran^'cs,  grates,  water  heaters, 
,'tc..  are  connected  in  place  with  suitable  ^as  piping  (without  cost 
;o  consumer),  to  enable  would-be  patrons  to  avail  themselves  of 
:he  fuel  rate  chargitl  for  gas.  when  same  is  measured  separately 
from  that  sold  for  illuminating;  purposes,  as  before  stated, 

.■V  suitable  and  proper  form  of  release  of  the  piping  so  installed 
is  executed  h\  the  house-owner  in  each  case,  and  C':)Upled  with  the 
same,  we  hold  the  privilege  to  maintain  the  piping  in  place,  or  to 
remove  the  same  at  any  time,  as  we  may  decide. 

In  all  business  places,  we  now  make  yearly  contracts  (under 
proper  and  .suitable  conditions)  agreeing  to  install  and  maintain 
an>-  require<l  number  of  incandescent  gas  lamps  for  regular  use, 
to  properly  ilhiminate  the  premises,  and  this  without  cost  to  the 
consumer,  other  than  the  payment  of  bills  rendered  for  gas  con- 
sumed. 

From  the  foregoing,  it  is  clearly  evident  that  the  present  policy 
of  our  company  is  most  liberal  in  its  general  terms,  and  especially 
favorable  to  would-be  patrons.  The  liberality  of  our  present  prac- 
tice is  made  all  the  more  manifest  when  compared  with  methods 
and  practices  employed  by  us  quite  30  }ears  ago. 

In  times  past,  gas  companies  were  generally  on  the  alert  to 
secure  the  service  of  some  honest,  capable  person,  who  by  his  par- 
ticular methods,  and  by  close  application  to  his  work,  would  secure 
the  highest  efficiency  in  gas  product  from  a  given  amount  of  ma- 
terial used.  In  other  words,  the  qualifications  of  the  person  who 
coidd  manufacture  gas  cheapi>'.  was  the  sort  of  talent  that  was  in 
:;reatcst  demand  by  the  then  existing  gas  companies. 

The  successful  gas  companies  of  moriern  times,  however,  arc 
on  the  alert  to  secure  the  services  of  persons  who  have  all  the  alwve 
described  (jualities.  but  in  addition  thereto,  are  demanding  the 
further  quality  and  talent,  to-wit.  a  person  who  can  secure  the 
maximum  gas  sales,  for  it  is  in  the  large  volume  of  gas  sold  in  a 
.liven  locality,  and  not  alone  ihc  Inw  cost  of  production  per  unit 
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of  volume  of  gas  produced  at  the  works,  that  yields  true  profit  to 
tlie  owners  of  gas  properties. 

Your  committee  advised  me,  as  expressed  in  the  opening  lines 
of  this  paper,  that  certain  members  of  onr  Association  were  rather 
pessimistic  in  their  views  concerning  the  future  of  the  gas  indus- 
try. That  this  is  true  does  not  in  the  least  surprise  me,  when  I 
call  to  mind  situations  that  it  has  been  my  privilege  to  view  in 
times  past.    I  will  cite  a  case  in  point  to  illustrate  my  meaning. 

During  a  vacation  period  enjoyed  by  the  writer  within  the  past 
few  seasons,  it  was  his  pleasure  to  pass  a  few  days  in  a  small  city. 
It  was  situated,  well,  it  makes  no  difference ;  but  I  promise  to  con- 
fine myself  to  facts,  so  that  the  location  is  immaterial.  During  my 
stay  in  the  citj',  I  met  in  a  social  manner  the  President  of  the  local 
company,  as  did  I  also  the  Secretary  and  Superintendent  of  the 
company  in  question. 

The  President  of  the  gas  company  was  a  professional  man,  and 
in  successful  practice.  The  Secretary  and  Superintendent  was 
also  in  business  in  the  city.  He  had  an  office  in  which  he  carried 
on  a  brokerage  business,  with  real  estate  and  insurance  added 
thereto.  By  arrangement  with  the  local  gas  company,  he  kept 
their  accounts,  and  also  devoted  some  of  his  time  to  the  working 
interests  of  the  aforesaid  company.  Neither  of  these  gentlemen 
were  conversant  with  the  gas  business  generally,  nor  did  they  mix 
or  mingle  with  men  who  were.  Association  such  as  ours  had  never 
been  graced  by  their  presence,  nor  indeed  had  any  of  their  em- 
ployes been  so  favored. 

The  practical  portion  of  their  enterprise  was  conducted  by  a 
good,  faithful  employe,  who  had  long  been  in  their  service.  Among 
other  duties  rec|uired  of  him  were  such  items  as  the  following : 

The  laying  of  mains  and  services,  pumping  of  drips,  taking 
indexing,  attending  to  complaints,  setting  and  removing  meters, 
etc..  the  remaining  portion  of  his  time  being  applied  in  some  iiseful 
manner  about  the  works  of  the  compan;'. 

The  company  in  question  was  no  new  concern,  but  rather  had 
been  in  operation  for  more  than  35  years.  During  its  hfe  the  city 
had  grown,  both  in  wealth  and  population,  very  materially. 
Indeed,  it  was  a  very  pretty,  enterprising  place,  in  general  appear- 
ance. The  streets  were  generally  paved,  the  majority  of  which,  I 
believe,  did  not  contain  a  single  foot  of  gas  main.  I  saw  large 
resiliences  that  wero  not  even  piped  for  gas.  and  they  were  not  of 
recent  construction,  yet  located  on  streets  below  the  surface  of 
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which  the  system  of  distributing  mains,  owned  by  the  local  g^is 
company,  had  been  in  place  for  many  seasons  prior  to  the  erection 
of  such  residences. 

The  gas  company  referred  to  laid  service  connections  from  the 
main  pipe  to  line  of  curb.  The  remaining  portion,  i.  e.,  from  line 
of  curb  to  consumer's  meter,  was  attended  to  by  the  local  gas 
fitters,  at  the  expense  of  the  property  owner.  The  pipe  commonly 
used  for  connections  was  0.5  inch  in  diameter  of  opening,  with 
the  result,  that  the  supply  of  gas  was  insufficient,  and  the  service 
rendered  was  faulty  generallj'. 

The  company  in  question  did  not  possess  a  meter  prover.  Oc- 
casionally it  would  resort  to  testing  one  gas  meter  by  passing  gas 
through  two  meters  connected  in  series,  and  assume  that  one  of 
the  two  in  series  was  "correct,"  for  its  purposes.  In  general  prac- 
tice, however,  it  was  forced  to  rely  upon  the  "size  of  the  gas  bill" 
rendered,  as  being  an  index  as  to  whether  the  gas  meter  in  question 
H-as  properly  performing  its  duty. 

Quite  all  of  the  consumers'  meters  owned  by  the  company  were 
connected  in  place  ready  for  service.  When  a  consumer  signified 
his  intention  to  discontinue  the  use  of  gas,  an  agent  of  the  com- 
pany would  visit  the  premises,  take  the  "state  of  the  meter,"  and 
shut  off  the  gas  at  the  meter  inlet.  Should  a  new  consumer  make 
application  for  gas  supply,  and  were  it  found  that  no  meter  was  in 
place  for  the  duty,  selection  would  then  be  made  from  the  list  of 
gas  meters  outstanding  and  not  in  actual  service.  The  company 
would  assume  that  the  meter  so  selected  was  "correct"  for  meas- 
uring the  volume  of  gas  so  supplied. 

In  case  a  meter  in  use  would  cease  to  register  gas  passing 
through,  or  if  the  gas  bill  rendered  a  consumer  chanced  to  appeal 
to  the  Secretary  of  the  gas  company  as  being  rather  small  as  to 
amount,  a  "trade"  would  at  once  be  made,  whereby  some  other 
meter  owned  by  the  company,  and  out  of  commission  for  the  time, 
would  be  substituted,  and  thus  given  an  opportunity  to  show 
what  it  could  do,  in  its  particular  field  of  usefulness,  as  arbiter 
between  the  gas  consumer  and  the  gas  company.  As  I  now  recall 
it,  about  80  per  cent,  of  the  consumers'  meters  owned  by  the  com- 
pany were'  in  actual  use,  the  remaining  20  per  cent,  being  scat- 
tered over  the  city  in  various  situations.  Memory  was  trusted  to 
properly  locate  them  when  again  needed. 

There  was  not,  so  far  as  I  couid  learn,  a  single  gas  range  in 
regular  use  in  that  city.    If  there  were  such,  the  active  officers  of 
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tlie  company  wtTc  nut  awaro  of  ilic  fact.  Xeither  the  j;as  com- 
pany nor  any  oi  tin-  nierdianis  of  liic  city  had  jjas  consuming  de- 
vices on  i!i>pUiy.  nor  did  any  of  the  officers  of  llic  gas  company 
sivm  to  possess  faith  in  the  pro|iositinn  generally. 

The  total  sale  of  gas,  in  the  situation  that  I  have  in  mind,  was 
coiisirlerably  helow  i,o(X)  cnbic  feet  per  anninn  per  capita  of  popu- 
lation of  the  city.  As  before  .'stateil.  the  city  in  question  has  grown 
materially,  both  in  wealth  and  population,  during  the  life  of  the 
gas  company  herein  referred  to.  In  due  time,  however,  other 
.•apital,  owned  and  controlled  by  an  entirely  different  set  of  gentle- 
nicn,  was  invesiwi  in  a  local  electric  light  company,  to  bid  for 
favor  in  the  lighting  field  presented  by  that  community.  I  did  not 
visit  the  electric  Hglit  plant,  hence  cannot  testify  as  to  the  merit 
nf  its  peculiar  construction,  yet  it  was  my  pleasure  to  have  met, 
in  a  social  manner,  some  of  the  gentlemen  interested  in  the  ven- 
ture, and  in  conversation  with  them,  they  freely  expressed  them- 
selves as  being  jileased  with  the  enterprise  in  which  they  were  en- 
gaged, and  gave  every  assurance  that  it  was  an  "earner," 

A  purely  supi,'rtieiai  examination  of.  in  fact  I  might  say,  that 
a  mere  passing  glance  at,  the  means  of  illumination  common  in 
that  city,  would  rcadil\-  convince  one  as  to  which  of  the  two  sys- 
tems (gas  or  electricity),  was  most  in  favor  with  local  buyers  of 
artificial  hghting  setrice. 

I'pon  receipt  of  word  from  your  committee  requesting  me  to 
present  some  thoughts  ancnt  this  svibject  herewith  attempted  by 
the  writer,  the  case  of  the  gas  company  herein  referred  to,  which, 
by  its  negligence  and  apparent  inditterencc  to  the  duty  it  owed  to 
itself,  and  likewise  to  the  community  it  was  created  to  sen'e, 
instantly  came  clearly  before  my  mind,  and  I  forthwith  decided  to 
make  use  of  the  same  as  a  case  in  point  to  illustrate  a  type  of  very 
unpopular  "gaslight  com|>any,"  that  was  hopeful  of  securing  pub- 
lic favor  and  patronage  during  the  dosing  days  of  the  great  nine- 
teenth ccmury. 

The  further  thought  came  in  quick  succession,  that  were  any 
of  my  hearers  iaud  in  parlieular  tlmse  who  were  iK'ssimistically 
inclined,  to  whom  your  coimnilue  made  reference),  attached  to 
any  such  corporation  as  the  one  herein  defined,  then,  indeed,  I 
could  not  long  wonder  that  some  men  engaged  in  the  gas  industry 
might  reailily  develop  a  severe  spasm  of  genuine  doubt,  and  later 
appear  and  freely  express  themselves  as  true  and  devoted  pessi- 
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Sncli  siirroiiii(linj»s  and  praciices  would  surely  be  sufticieiit  to 
create  something  worse  than  sincere  doubt  in  the  mind  of  any 
bright,  zealous  young  man  desirous  of  winning  laurels  for  him- 
self as  before  his  friends,  because  of  his  achicveiuents ;  and  further- 
more, by  strict  attention  to  business,  earn  profits  for  the  direct 
benefit  of  bis  emplojers.  thereby  earning  for  himself  words  of 
commendation  because  of  his  faithfulness  to  a  duty  well  performed. 
What  a  shock  it  would  be  to  almost  au}'  person,  when  he.  for  the 
first  time,  was  made  to  thoroughly  realize  that  he  was  actually 
committed  to  pursue  such  a  narrow,  restricted  and  unbusiness- 
like policy  and  practice  ? 

It  has  not  been  my  intent  nor  desire  to  outline  to  you  any 
Utopian  plan  and  policyfor  the  purpose  of  illustrating  any  pecu- 
liar thcor_v  of  mine,  as  to  just  what  woidd  be  the  most  fitting  and 
proper  policy  for  gas  companies  to  pursue  generally,  neither  for 
an\  one  in  particidar,  for  each  and  every  case  is  so  very  differently 
circumstanced,  and  therefore  each  and  every  case  w&uld,  of 
necessity,  require  different  treatment  or  handling,  and  it  there- 
fore follows,  that  for  mc  to  attempt  to  present  any  set  plan  or 
polic\  would  be  sheer  vanit\'  on  ni}'  part,  and  of  no  value  prac- 
tically to  those  who  would  be  kinil  enough  to  listen  to  my  ex- 
pressions of  thought. 

Communities,  as  I  have  obesr\-ed  them,  express  in  themselves 
a  species  of  personality,  and  oftentimes,  quite  as  emphatically  so, 
as  do  different  individuals.  Each  is  different  from  the  oilier,  and 
because  of  this  fact  our  treatinent  of  and  manner  toward  them 
differs  according  to  our  pectdiar  estimate  of  the  personality  ex- 
pressed in  each.  Applying  this  thought  to  the  subject  of  com- 
munity life,  it  is  quite  apparent  that  larger  cities  differ  from 
smaller  ones.  The  college  town  and  the  strictly  manufacturing 
town  each  express  in  themselves  a  different  type  of  personality. 

The  nietho<l  and  general  jxilicy  to  be  pursued  by  gas  com- 
panies operating  in  dift'erent  situations,  and  all  differently  circum- 
stanced, must  likewise  differ  according  to  the  personality  pre- 
sented, and  the  same  nnist  \k  arri\-e(l  at  and  determined  by  those 
having  the  enterprise  directly  in  charge. 

The  human  family,  generally  speaking,  are  "cnauiros  of 
habit."  The  quality  of  versatility  is  not  eonuiKmly  distributed: 
therefore,  in  many  situations,  those  upon  whom  the  duty  devolves 
to  determine  the  details  of  a  pnlik-y  to  bo  pursued  seem  to  remain 
in  some  fixed  state,  so  to  speak.    Were  they  all  versatile  in  their 
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nature,  they,  too,  would  incorporate  changes  from  time  to  time, 
and  that  just  in  adavnce  of  the  absolute  necessity  demanding  the 

same. 

Managements  of  gas  properties  who  allow  themselves  to  be- 
come adjusted  in  some  "fixed  state,"  as  above  expressed,  and  per- 
sistently allow  themselves  to  remain  so  for  any  considerable  period 
of  time,  will  some  day  be  suddenly  aroused  from  their  peaceful 
state  of  uiiiid,  and  the  conviction  will  be  forced  upon  them  that 
because  of  the  inertia  that  has  possessed  them  for  a  time,  and  also 
because  of  their  failure  to  be  alive  and  act  promptly  each  day  as 
(hity  and  good  business  sense  would  demand  of  them,  that  be- 
cause of  this  combination  of  "the  sins  of  omission"  rather  than 
"those  of  actual  commission,"  they  will  have  lost  caste  in  the  very 
commimity  they  are  forced  to  rely  upon  for  patronage  and  sup- 
port. They  will  have  allowed  themselves  to  drift  into  the  category 
of  the  " non-essentials,"  rather  than  by  proper  application  and 
effort  to  have  secured  for  themselves  a  sure  and  sound  foothold 
among  the  "positive  essentials''  of  the  commimity  in  which  they 
oi>erate. 

There  have  been  many  cases  of  "non-essential"  gas  companies 
in  (un)  successful  operation  during  the  past  few  years,  as  the  large 
corps  of  "buyers"  in  the  field  bears  mute  evidence.  The  methods 
that  obtain  with  these  so-called  buyers  are  quite  familiar  to  each 
one  of  us.  hence  no  words  of  mine  are  necessary  to  define  the 
results  they  achievi^.  The  [mlicy  they  pursue  is  such  as  to  yield 
good  returns  to  the  promoters  and  also  to  the  actual  owners  of 
the  properties  so  administered.  The  changes  so  wrought  are,  in 
most  cases,  yielding  most  flattering  results,  primarily  to  the  owners 
and  operators  of  the  proiwrties  in  question,  and  finally  to  the  com- 
munity they  serve  with  their  pro<luct,  both  by  improvement  in 
quality  of  gas,  and  likewise  the  character  of  service  they  render. 

The  ready  market  that  is  constantly  open  to  would-be  sellers  of 
gas  proix'rties  is  a  true  and  ready  index  of  the  character  of  esti- 
mate made  by  practical  business  men,  and  likewise  men  of  the 
"investor"  class,  when  regarding  such  a  problem  as  "The  Future 
of  the  Gas  Industry"  in  this  country. 

Changes  in  methods  and  practices  are  going  on  constantly,  and 
the  necessity-  for  the  same  is  largely  due  to  the  constant  change 
in  conditions  attending.  This  thought  brings  to  my  mind  an  item 
that  I  once  before  quoted  to  this  body,  and  as  I  now  recall,  it 
■seems  to  me  that  I  cannot  present  language  of  my  own  arranging 
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that  would  so  clearly  convey  the  thought  referred  to,  hence  will 
presume  to  again  quote  the  item : 

"Humility  is  all  very  nice,  but  don't  practice  it  to  the  exclu- 
sion of  the  other  virtues.  A  little  self-assertion  counts  for  much. 
We  are  rated  just  a  Httle  below  our  own  estimate.  If  you  tell  the 
world  that  you  don't  count  for  much,  they  will  take  you  at  your 
word,  saying  that  you  ought  to  know.  He  who  is  silent  is  for- 
gotten ;  he  who  does  not  advance,  falls  back ;  he  who  stops  is  over- 
.  whelmed,  distanced,  crushed ;  he  who  ceases  to  grow  greater  be- 
comes smaller ;  he  who  leaves  off,  gives  up.  The  stationary  condi- 
tion is  the  beginning  of  the  end,  it  is  the  terrible  symptom  which 
precedes  death.  To  live  is  to  achieve  a  perpetual  triumph ;  it  is  to 
assert  one's  self  against  destruction.  It  is  to  will  without  ceasing, 
or  rather,  to  refresh  one's  will  day  by  day. — Zanesville  Meeting, 
March,  1891. 


President  Whvs.vll:— We  have  a  very  interesting  paper  now 
tx'tore  us  for  discussion.  I  see  Mr.  Butterworth  coining  into 
the  hall,  perhaps  he  can  lead  the  discussion. 

Mr.  Butterworth  : — I  find  myself  somewhat  in  the  condition 
<)i  the  old  maid  who  was  asked  b\-  her  sweetheart,  after  a  pro- 
tracted courtship,  whether  she  would  be  his  wife,  and -she  said: 
"Oh,  this  is  so  sudden."  I  do  not  know  what  to  say,  except  this, 
that  I  think  there  is  no  ground  for  pessimistic  views  in  connection 
with  tlie  outlook  of  the  gas  business  in  this  coiuiiry,  and  for  two 
reasons.  One  is  because  it  is  cheajwr  than  electricity,  and  the 
other  is  because  it  presents  such  a  large  field  for  fuel  business.  I 
think  there  are  the  two  chief  grounds  upon  which  we  can  base  our 
hopefulness  for  the  future  of  our  profession.  We  can  look  about 
us  and  see  in  almost  every  community  probably  two-thirds  or 
three-fourths  of  the  lighting  done  with  oil,  even  yet,  because  it  is 
supposed  to  be  a  trifle  chea|)er  than  gas.  Xow,  if  gas  were  even 
only  a  trifle  cheaper  than  electricity — saying  nothing  of  being 
nearly  one-half  cheaper — you  can  see  what  a  future  there  is  for 
the  artificial  gas  people  in  the  realm  of  lighting.  So  far  as  its  use- 
fulness for  heating  is  concerned,  there  is  nothing  to  compare  with 
it  for  cooking. 

General  Harbison' : — ilr.  Falwn  presents,  in  that  very  intcr- 
■csting  commimication  to  the  .-\ssociation,  thoughts  of  much  value, 
and  the  experience  ami  observation  to  which  he  alludes  arc  known 
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to  nearly  all  i>I  the  dIiIit  jja^:  iiK-ii.  parlly  from  having  come  iindiT 
ilii-ir  own  i'>li-irvatinn  ami  fxpcrimu-f.  and  partly  from  the  obser- 
vation and  i'N])rrii'nci'  of  tlu-ir  ucif;hbors,  where  tlicy  might  not 
Ik-  Hilling  to  admit  that  they  have  been  following  somewhat  in 
the  same  lines,  hut  he  willing  to  tiini  it  over  as  against  their 
neighbor's  acomil.  There  is  not  any  question,  Mr.  President,  that 
much  of  liic  -luceess — indeed  llif  success  of  any  company — rcsulis 
from  the  efforts  of  the  manager.  lie  should  l>e  in  close  contact 
with  his  cotistituency.  He  should  hnow  tliem  personally,  as  far 
as  possible,  it  they  arc  not  t(Mi  great  in  numbers.  .\s  tar  as  possible 
lie  should  know  them,  and  their  wants  and  their  condition.  He 
should  know  their  retpiirements  and  the  remedies  licfore  they 
suggest  themselves  to  those  whom  lie  serves.  He  should  keep  in 
advance  always.  He  should  keep  his  work  up  in  all  its  details. 
He  shoulil  not  neglect  meter  complaints :  should  see  that  all  meters 
are  in  up-to-date  condition,  and  get  in  that  way  the  very  best  re- 
sults. Tlie  sucessful  g.-is  manager  siioidd  know  the  existing  condi- 
tions in  his  own  city.  In  our  little  burg,  Mr.  President,  we  know 
at  the  close  of  each  year,  an<l  as  often  as  we  choose  to  figure  it  out. 
the  whole  number  of  ga.s  appliances  which  our  company  lias  sold 
since  we  entered  into  the  business  of  selling.  We  know  how  much 
has  been  sold  each  year,  and  we  can  tell  from  our  own  records  what 
any  man  or  woman  has  purchased  for  a  long  term  of  years ;  what 
the  first  article  was,  and  what  they  paid  for  it,  and  we  know  as  to 
the  etfieiencv  of  the  service  from  a  eoni]ilaint  record  kept  for  the 
purpose  of  giving  us  just  such  information.  We  do  not  know 
how  many  of  such  articles  have  been  sold  b\-  dealers  throughout 
the  city.  We  do  not  object  to  all  the  dealers  in  the  city  in  that 
line  handling  them.  The  more  they  sell,  the  better  we  like  it. 
They  will  burn  just  as  nnich  gas  as  those  we  have  sold.  I  do  not, 
however,  believe  in  the  suggestions  which  are  made  that  the  gas 
company  shoul<l  ind  in  services  free,  and  should  furnish  stoves 
free,  and  sboidd  furnish  burners  free,  Sell  them  gas  at  a  good 
living  rate:  furnish  a  good  article,  and  let  the  consumer  pay  for 
what  he  has.  just  as  he  does  for  the  jiainting  of  his  house,  the  re- 
papcring  of  his  walls  and  the  furniture  he  decorates  his  house  with. 
So  soon  as  you  be;^iu  to  coutribuie  in  the  way  which  has  been 
snggesteil,  anil  which  some  are  practicing  by  giving  away  these 
articles,  jiist  so  soon  you  are  lowering  yourself  in  the  rtspect  and 
esteem  which  they  should  have  for  you,  in  the  manner  in  which 
you   coTiiluet  your  business.      It    is   not   necessary   to  give   these 
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cliromos  to  induce  people  to  burn  gas.  The  only  thing;  our  com- 
pany has  yivcn  away  in  its  51  'or  more  years  of  experience,  has 
luen  Roofl  advice.  That  we  have  given  a  lot  of.  That  has  given 
us  gootl  returns,  and  has  not  cost  us  much,  .\tniosphere  and  nat- 
ural gas,  such  as  some  of  us  furnish  free  of  charge,  is  not  very 
expensive,  and  there  is  a  great  abundance  of  it.  It  is  appreciated 
by  those  to  whom  you  talk,  if  you  talk  earnestly  to  tlicm.  Educate 
ihc  people  to  believe  the  siatcnTcnts  you  make,  and  yon  will  lia\-c 
no  difficulty.  You  must  learn,  however,  to  back  your  statements 
lip  day  by  day  and  \car  by  year.  Do  not  make  an\'  statement  that 
yiiu  cannot  verify  in  a  straightforward  and  frank  maniKT  a  week 
iu'nce.  a  year  hence,  or  10  years  hence.  Carry  nn  your  business  on 
these  lines  and  you  are  beyond  unreasoiiahie  criticism.  Von  are  not 
iifraid  of  any  kind  of  criticism  that  can  be'  brought  against  you 
in  Ibe  conduct  of  your  business.  The  gas  bnsine.-is.  conducted  on 
such  lines,  will  surely  make  your  eoinp;my  a  successful  one.  Get 
away  from  the  little  notions  we  had  a  third  of  a  century  ago.  It 
«iU  n<it  do  at  all  in  this  age  of  progress.  Mr.  I'^aben  alhides  to 
this  same  thought  in  his  paptT.  I  remember  tlie  time  wlicn  I 
liiought  all  that  was  necessary  to  do  was  to  have  a  sufficient  supply 
"I  gas  in  the  holders  to  carry  us  safely  through  the  night.  We 
older  members  of  the  profession  remember  the  changes  which  were 
«ronght  by  kerosene  oil  when  it  first  came  into  the  market.  In 
iiur  little  city  the  business  went  down  in  four  or  five  years  from 
an  outpiU  of  ! 05,(j(.io.noo  to.(»5,fx»,ot)o  by  the  introduction  of  kero- 
M'ne  oil,  and  the  selling  price  for  gas  at  the  same  time  went  from 
S3  per  i,oix)  to  Sj  per  i,oiX).  We  were  trying  to  stop  the  intro- 
diiction  of  kerosene  oil  and  bring  back  into  the  gas  field  the  meters 
which  were  not  used.  We  took  out  more  than  t,2(X)  where  they 
stopped  using  gas  and  commenced  using  kerosene  oil.  We  struck 
a  $2  basis,  and  the  first  year  we  put  out  (>ji  more  new  meters  on  the 
$j  gas  than  we  had  the  year  previous.  There  has  been  no  vear 
since  that  we  have  not  increased  that  number,  and  during  the  past 
year  more  than  a  i  ,000  new  meters  were  added  to  our  total  num- 
ber, and  our  sales  amoiuited  to  2(").ooo,(xxi  cubic  ft-et  more  than 
in  the  year  1^*93.  That  was  at  the  rate  of  $[  per  i,o<x),  with  $[.25 
at  Ihc  beginning  of  1S98.  We  are  still  regularly  operating  on 
that.  We  are  trying  to  introduce  incandescent  burners,  but  we 
are  not  giving  tliem  away.  We  are  selling  them  at  just  ennngh 
to  pay  the  expense  of  the  handling.  We  are  ailjiisting  them  lor 
people,  and  we  arc  guaranteeing  the  life  and  efficiency  of  the 
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mantle  at  an  agreed  upon  rate  per  year.  It  is  an  entirely  satisfac- 
tory arrangement  to  both  parties.  We  will  not  get  rich  in  guar- 
anteeing the  life  and  efficiency  of  the  mantle  at  50  cents  a  year 
for  each  incandescent  burner  they  have  in  the  house  or  store,  but 
it  wiii  pay  the  cost  and  expense — that  is  all  we  care  for  —and  give 
great  satisfaction  to  the  customer.  These  thoughts  come  at  ran- 
dom, Mr.  President,  in  response  to  your  call,  on  the  subject  matter 
now  before  you. 

The  Chair  then  called  upon  Mr.  Mcllhenny,  who  said :  Mr, 
'  President,  I  do  not  know  that  I  have  anything  especial  to  say, 
except  that  the  paper  is  a  very  interesting  one,  and  one,  I  think. 
apt  to  be  read  over  and  over  again.  It  shows  in  a  very  attractive 
way  the  contrast  between  the  conditions  of  the  gas  business  in 
the  past  and  the  conditions  that  prevail  now,  and  also  the  outlook 
for  the  gas  business  in  the  future.  As  to  its  future  prospects  it 
seems  to  me  that  there  is  certainly  no  cause  for  pessimistic  views 
in  the  cities  throughout  the  country.  From  all  directions  we  hear 
that  the  gas  business  is  growing  apace,  notwithstanding  the  in- 
creased use  of  electricity  and  the  various  forms  of  lighting.  And 
I  believe  that  it  will  continue  to  increase.  There  is  one  comforting 
thought  which,  I  think,  wc  can  lay  hold  of,  and  that  is,  that  there 
has  never  been  any  substantial  commodity  used  by  the  people  which 
can  be  driven  out  of  use.  When  candles  were  used  so  generally, 
the  candle  mongers  made  complaint  when  lamps  were  first  intro- 
duced, and  a  gentleman  who  was  in  London  several  weeks  last 
summer,  told  me  that  he  saw  in  the  British  Museum  a  copy  of  an 
address  issued  about  200  years  ago  by  the  Candle  Mongers  Asso- 
ciation of  London,  to  Parliament,  protesting  against  the  manu- 
facture of  "lanlhoms,"  as  they  were  called,  or  lanterns,  stating  that 
they  were  at  great  expense  and  trouble  to  educate  their  apprentices 
and  establish  their  business,  and  it  looked  like  the  introduction  of 
these  "lanthorns,"  by  which  a  man  was  enabled  to  hang  a  light 
outside  of  his  door  at  night  and  thus  throw  light  in  front  of  his 
place,  would  drive  out  of  use,  candies  for  illumination,  using  tallow 
or  other  oils  inside  the  lamp.  But  to-day  there  are  more  candles 
made  and  sold  and  used  than  ever  before  in  the  history  of  the 
world,  notwithstanding  the  fact  that  since  candles  had  their  day, 
oil  has  come,  gas  has  come,  and  electricity  has  come,  I  think  that 
there  is  nothing  which  has  been  generally  used  by  the  people  ^^hat 
has  been  entirely  dispensed  with.  Extra  demands  and  needs  of 
the  people,  as  civilization  advances,  take  care  and  absorb  all  of 
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the  old  articles  as  well  as  have  a  great  capacity  for  the  new.  I 
think  this  is  comforting  thought,  that  no  matter  what  may  come, 
we  may  realize  that  gas  still  has  its  iield  for  usefulness.  The  cost 
of  manufacture  is  being  reduced,  new  fields  of  usefulness  are  being 
opened  up,  and  I  for  one  have  every  confidence,  and  I  am  full  of 
hope  for  the  future  success  of  the  gas  business. 

F.  W.  Stone: — I  hardly  know  whether  I  am  pessimistic 
or  otherwise.  I  feel  this  way  about  it.  I  believe  a  pessi- 
mistic man  is  one  of  those  who  would  use  all  of  the  induce- 
ments which  have  been  set  forth  in  the  paper  to  advance  the  sale 
of  his  gas.  That  is,  the  giving  away  of  appliances,  putting  in  of 
free  services  and  the  keeping  up  of  the  Welsbach  lights  for  noth- 
ing, the  putting  in  of  Welsbach  lights  and  everything  of  that  kind. 
I  think  if  a  man  had  faith  in  {he  merits  of  the  thing  he  was  sell- 
ing he  would  not  find  it  necessary  to  do  that.  That  they  would  get 
along  without  it.  If  you  educate  people  into  expecting  things,  you 
will  find  that  they  want  them.  If  you  let  them  alone,  usually  they 
do  not  desire  them.  If  you  educate  people  into  the  belief  that  gas 
is  the  thing  for  them  to  use,  that  it  has  merits  and  advantages,  then 
they  will  buy  gas,  and  they  will  buy  the  necessary  appliances  to 
use  it,  so  that  it  will  not  be  necessary  for  you  to  give  such  appli- 
ances away  in  order  to  help  the  business  along.  Some  time  ago 
there  was  an  organization  of  a  ladies'  literary  society  in  our  town, 
and  they  had  a  little  social  one  afternoon,  and  they  had  a  lot  of 
sandwiches  left  over.  One  of  the  ladies  suggested  that  it  would 
be  a  nice  thing  to  give  the  sandwiches  to  one  of  the  little  boys  who 
belonged  to  her  Sunday-school  class.  The  basket  was  taken  down 
and  given  to  the  boy.  The  next  week  she  met  the  boy  and  said  to 
him :  "Johnny,  how  did  you  like  the  sandwiches?  "  He  said :  "We 
liked  them  first  rate,  ma'am ;  and  papa  told  me  to  ask  you  if  you 
didn't  have  a  pair  of  pants  you  could  give  us,  too."  That  is  just 
about  the  way  of  it.  If  you  give  the  people  something  free  at 
one  time,  they  want  something  else  after  a  while.  They  crowd 
their  demands  for  something  else  on  you,  and  pretty  soon  you 
will  find  that  there  is  no  end  to  the  demand  and  you  will  be  doing 
business  without  any  profit  in  it.  I  do  not  believe  in  giving  away 
everything  in  order  to  secure  business.  It  seems  to  me  that  there 
is  a  fever  abroad  in  the  gas  business  at  the  present  time  among 
some  companies,  who  seem  to  want  to  get  business  at  most  any 
price.  It  does  not  make  any  difference  to  them  what  they  have 
to  give  away  or  what  they  have  to  lose,  just  so  long  as  they  get 
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-ohTine  reffardle^s  of  tlie  cost.  Xow, 
iliatfver  you  put  out  for  nothing  is 
.  an<l  when  you  pay  out  money  lor 
'^11ecl  to  ijet  hack  interest  on  your 
hack  the  money  itself.  Advertising: 
nek  the  interest  on  your  money  and 
\\  hen  villi  put  out  fuel  appliances, 
in.hice  people  therebv  to  use 
me  of  two  accounts,  either  to 
II  charjiv  ii  up  tei  your  cxpeii-ie 
lu'Count.  it  culs  down  vour  |irolus.  If  yon  charije  il  up  lo  the  cap- 
ital accunnl.  al'UT  a  while  yon  will  lind  that  you  have  a  capital 
a-oiiim  llial  i>  loaded  i'\'>\\».  "i'ou  will  lind  ihat  you  have  a  hii; 
capitaHi;;iii"H  willi  iioihinj;-  lo  >how  lor  it.  or  a  hi;;;;  construction 
aceount.  wiili  iioihiu!::  to  show  for  it.  h'or  instance,  yon  set  a 
ranjje  tn'-  .\lr.-.  Ilrown  to-da.v.  and  die  cost  lor  settiii!;  that  ran^e 
i>  S.t  for  lal'or  [ind  Sj  lor  pioe.  .Mrs.  ISrown  in  a  short  litue 
moves  out  of  the  h.iiise.  and  Airs.  Jones  comes  in.  and  she  wani? 
her  ranffe  on  llie  other  .siiie  of  the  roijni.  She  does  not  like  the 
location  where  Mrs,  I'.niwn  had  St  at  all,  and  you  have  to  send  a 
man  ihei'e  to  ehanj;-.-  the  ]iipinff  and  re>et  the  ranj^'e,  and  you  have 
aiiollier  S.^  added  to  vonr  iiive>l:iienl.  It  is  mv  experience  thai  it  is 
not  neces-ary  to  jiive  Uiiiiffs  away,  if  yon  advertise  the  merits  of 
llie  s^is  Imsiness.  If  vou  advertise  the  a<lvaiitaj;es  of  it,  the  con- 
\enience  of  it,  you  will  not  have  to  ffive  appliances  away  in  order 
to  increase  the  demand  for  ,y;as.  1  believe  in  fsdvinjj  f;o<xl  service 
and  keeping  down  the  price.  Vou  cannot  cut  down  the  price  of  fias 
so  far  as  the  selling  price  is  conceriie<l  and  at  the  same  tinie  pivc 
chronios.  free  service,  free  hunier.s  and  everythins;  else  away. 
They  all  li^ure  in  the  cost  of  operation.  You  have  to  jjet  out 
even  and  therefore  are  not  ahle  to  sell  gas  as  cheaply  as  you 
otherwise  would  he.  Hence.  1  say.  cut  down  the  price  of  gas  to 
the  lowest  jiossihle  selling  ])rice.  give  p;ood  service,  cIo.se  attention 
lo  the  husiness,  lidstle  for  new'  business,  go  and  see  your  cus- 
tomers frei|iienily,  advance  the  business,  and  advertise  it  in  every 
way  you  can.  That  is  the  way  to  succeed  rather  than  by  giving 
things  away.  Mr.  rresideiit,  ]  just  wish  to  say  in  justification  of 
mvself  that  in  my  own  experience  in  the  last  four  years,  we  have 
increased  our  output  from  ;.ckx),oo<.)  to  2n.ooo,cxx)  feet  and  ivc 
are  not  dning  any  free  business  at  all.  We  have  not  found  it  nec- 
*.ssary.     1  iliink  we  have  beiween  70  ami  80  j)er  cent,  of  the  people 
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located  along  the  lines  of  our  mains  who  are  using  gas  to-day. 
We  have  secured  this  large  percentage  simply  through  solidtatton, 
going  to  see  them  and  presenting  to  them  the  merits  of  the  gas 
we  sell. 

President  Whysall  : — It  might  be  interesting  in  that  connec- 
tion, Mr.  Stone,  to  state  to  the  members  of  the  Association  the 
increase  in  the  population  during  that  same  period. 

Mr.  Stone  :^ — Mr.  President,  the  increase  in  population  has 
been  from  10,000  to  13,000  in  the  last  10  years.  While  we  have 
a  population  of  13,00c  yet  we  only  have  an  available  population 
of  10,000  so  far  as  the  gas  company  is  concerned.  There  are 
3,000  people  across  the  river  where  it  is  almost  impossible  to 
reach  them.  They  are  a  mile  and  a  half  or  two  miles  away  from 
the  location  of  our  works,  with  a  stream  21  or  22  feet  in  depth 
between  and  a  line  of  ore  docks.  It  is  not  impossible  to  get  across, 
but  we  do  not  think  the  business  on  the  other  side  would  justify 
it  just  at  present. 

Mr.  Andrews  : — In  this  matter  it  seems  to  me  that  the  policy 
we  should  adopt  is  one  which  is  a  mean  between  the  two  which 
have  been  spoken  of.  I  do  not  believe  in  giving  stoves  or  utilities 
of  that  kind  away,  but  I  believe  in  selling  them  at  the  lowest  pos- 
sible figure.  When  it  comes  to  putting  in  service  pipes  and  con- 
nections, I  have  always  made  a  practice  of  charging  to  labor,  the 
expense  of  making  the  connections,  and  only  charging  the  actual 
material  used  to  capital  account.  That  obviates  the  difficulty 
spoken  of  by  Mr.  Stone  of  increasing  the  capital  account  out  of  all 
proportion,  or  on  the  other  hand  making  your  expense  account 
too  heavy.  That  pipe  remains  there.  It  is  used  for  the  purpose 
of  increasing  the  output  of  your  works.  On  the  other  hand,  if 
you  charge  all  the  expenses  to  the  consumer  the  result  is  that 
while  you  may  get  some  business,  it  comes  more  slowly.  People 
will  consider  quite  a  number  of  things  before  they  go  to  the  ex- 
pense of  putting  in  service  pipes.  Take,  for  example,  a  service 
which  costs  $10.  Average  results  show  you  that  you  ought  to 
get  in  the  neighborhood  of  at  least  $1.50  per  month  from  that 
service,  or  from  $18  to  $20  per  year.  You  can  afford  to  pay  for 
the  cost  of  that  service  out  of  your  earnings,  but  the  plan  I  spoke 
of  enables  you  to  get  fair  interest  on  the  investment  and  to  retire 
it  within  the  life  of  the  service. 

Mr.  Malone  : — We  have  had  considerable  experience  in 
reference  to  the  placing  of  gas  stoves.     We  have  placed  about 
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1,500  ranges  in  tlic  last  four  years,  starting  late  in  1896  with 
about  200,  and  now  we  have  about  1,750.  We  have  charged 
fur  everythiiijj.  We  get  an  average  of  about  $9  ff>r  services 
and  we  sell  our  slovi's  a  little  in  advance  of  actual  cost.  We 
made  a  personal  can\-ass  from  house  to  house.  We  have  data  on 
our  records  of  every  house  in  town.  We  have  increased  our  sale 
of  gas  from  18,000,000  to  52.000,000  in  about  two  years  and  a 
half.  The  increase  in  population  in  the  last  10  years  was  from 
13,000  to  I9,(xxi.  hut  the  greater  part  of  that  was  in  the  last  five 
years.  There  is  one  thing  which  I  think  atlds  as  much  as  any- 
thing else  to  the  success  of  a  gas  company,  and  that  is  the  giving 
of  strict  attention  to  complaint  work.  Tlicre  are  a  lot  of  people 
who  imagine  their  bills  are  to  high,  and  we  always  volunteer  to 
have  some  professc)r  come  down  from  the  university  anil  test  the 
meter.  If  the  meter  is  foimd  to  register  wrong,  we  arc  willing  to 
rebate  for  si.x  months  the  amount  of  iticrease  over  what  it  should 
have  been  when  tested.  We  find  we  get  gixxl  returns  for  our 
efforts  by  educating  people  up  to  feel  that  they  are  getting  value 
rccived  for  whale^'er  they  pay.  Last  month  we  had  but  three  com- 
plaints on  accomit  of  big  bills.  Some  of  them  had  bigger  bills 
than  they  had  the  corresponding  month  the  previous  >'car  and 
entered  complaint,  to  which  complaints  we  were  always  very  care- 
ful to  give  immediate  attention.  The  fuel  sales  average  about  60 
per  cent,  of  our  gas  output.  The  electric  light  plant  is  also  nm  by 
the  same  corporation,  hut  we  have  never  endeavored  to  push 
illuminating  gas.  \A'c  have  never  pushe<I  cither  one,  so  that  two- 
third,'?  of  our  output  is  fuel  gas. 

Mr.  Ri,:Tn:RW{)RTii : — Mr.  Malone  stated  that  they  had  never 
pushed  eitlier  one.  I  think  he  means  that  they  have  never  pushed 
one  as  against  the  other,  but  that  they  have  endeavored  to  push 
both, 

Mr.  M.vu»Ni-:: — That  is  what  I  intended  to  say,  that  we  have 
never  pushed  one  as  against  the  other,  but  have  done  our  best  to 
advance  the  interests  of  both. 

President  Wiiys.\ll: — Mr.  Butterworth,  you  probably  have 
some  information  as  to  what  was  done  in  Milwaukee  by  Mr. 
t'owdery. 

Mr.  Butterworth  : — .^11  that  I  can  say  on  that  subject,  Mr. 
President,  is  that  Milwaukee  is  recognized  as  the  banner  town  of 
.■\merica  for  the  sale  of  gas,  all  things  considered.  They  sell  more 
gas  per  capita  in  that  city  than  any  other  city  in  the  United  States 
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simiiarly  situated.  The  averaRe,  I  believe,  is  3,500  feet  per  cap- 
ita per  _vcar.  They  do  it  b)'  having  a  sliding  scale  for  gas  used  for 
fuel  purposes,  and  another  sliding  scale  for  gas  used  for  iilumin- 
ating  purposes,  based  on  tjie  quantity  used  in  each  case.  And  they 
iry  to  meet  all  demands  in  that  way.  They  do  a  large  business. 
1  was  just  thinking,  however,  that  this  discussion  has  taken  a  turn 
rather  different  from  that  suggested  by  the  paper ;  in  other  words, 
I  think  wc  are  getting  a  httle  otT  the  text.  The  paper  calls,  I 
think,  for  an  expression  of  opinion  from  us  as  to  whether  we  need 
to  be  discouraged  about  the  future  of  the  gas  business.  It  does 
not  call  for  tests  as  to  how  we  manage  the  business,  although  I 
take  it  tliat  what  we  can  gather  from  the  tone  of  this  discussion 
is  that  by  nsing  these  methods,  and  by  cultivating  our  business  in 
the  way  that  has  been  suggested,  there  is  no  need  of  despair,  but 
on  the  other  hand  there  is  every  reason  for  confidence.  I  think 
that  is  the  view  we  all  have  of  this  matter.  1  would  like  to  have  a 
rather  more  emphatic  indorsement  of  the  idea  that  there  is  no 
occasion  for  pessimism  as  regards  the  gas  business. 

ilR.  Persons  : — There  is  one  paragraph  in  the  paper  to  which 
I  wish  to  allude.  I  think  Toledo  was  the  first  city  in  the  United 
States  which  offered  free  installation  and  maintenance.  They 
have  adopted  a  form  of  contract  and  offered  to  give  a  business 
house,  using  a  certain  number  of  lights,  free  installation  and  main- 
tenance of  incandescent  light.  If  a  store,  for  instance,  is  not 
properly  arranged  to  light  to  the  best  advantage,  they  are  putting 
in  what  are  called  H.  &  M.  fixtures,  with  incandescent  lights,  and 
maintaining  them  free  of  expaise.  That  seems  to  be  the  policy  of 
the  company,  and  the  best  wa\'  to  meet  an  emergency  which  con- 
fronts it.  Of  course  people  who  have  natural  gas  to  contend  with 
are  required  to  conihict  the  business  differently,  as  compared  with 
the  company  which  does  not  have  this  competition  to  nieet.  If 
the  company  simply  has  oil  as  a  competitor,  it  may  be  inadvisable 
to  do  these  things.  I  think,  however,  some  of  the  people  here 
present,  for  instance,  Mr.  Printz,  who  has  to  meet  natural  gas 
competition,  could  give  some  testimony  that  would  back  up  the 
policy  of  the  Toledo  Gas  Light  and  Coke  Company.  Of  course, 
the  capitalization  and  things  of  that  kind  have  a  great  deal  to 
do  with  the  whole  affair.  Yet  it  is  simply  a  matter  of  policy.  It 
is  just  like  the  tariff.  I  do  not  think  anybody  can  lay  down  a 
rigid  nde  by  which  to  sell  gas  outside  of  their  own  town. 
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George  D.  Roper  : — I  will  say,  Mr.  President,  that  I  do  not 
feel  afraid  to  get  tip  in  an  Ohio  meeting,  because  this  is  the  only 
place  where  a  supply  man  is  supposed  to  have  any  brains.  I 
would  like  to  say  that  if  there  is  anybody  who  has  any  doubt  as  to 
the  future  of  the  gas  business,  and  they  will  take  Brown's  Direc- 
tory for  the  last  ten  years,  he  can  soon  convince  himself  that  it 
has  an  assured  future.  By  an  inspection  of  that  directory,  you 
will  see  that  if  a  man  were  selling  1,000,000  feet  of  gas  per  1,000 
inhabitants  he  was  considered  a  hustler,  but  now  the  company 
who  is  not  selling  more  than  1,000,000  feet  of  gas  per  1,000  inhab- 
itants, is  not  considered  in  the  business  at  all.  He  has  stood  still, 
as  Mr.  Faben  says.  The  conclusion  is  that  if  you  have  any  doubt 
on  that  point,  just  study  up  the  subject  yourself  by  a  reference  to 
Brown's  Directory.  I  had  the  pleasure,  yesterday,  of  being  at 
Aurora,  111,,  where  I  saw  Mr.  Copley,  who  has  a  plant  in  process 
of  building  at  La  Grange,  111.  He  does  not  expect  to  turn  the 
gas  on  for  six  weeks  or  two  months.  He  has  231  houses  piped, 
and  over  a  car  load  of  stoves  already  sold.  If  anybody  has  any 
doubt  as  to  the  future  of  the  gas  industry,  they  should  simply  take 
a  few  of  these  facts  home  with  them  and  study  them. 

John  R.  Lynn:— Just  one  thing  more  comes  to  my  mind  by 
a  remark  which  has  been  made  during  this  discussion  in  regard  to 
charging  these  various  donations  to  different  accounts.  It  strikes 
me  very  forcibly  that  there  is  really  more  good,  every-day,  sound 
horse  sense  in  selling,  say,  3,000,000  cubic  feet  of  gas  at  a  profit 
of  30  cents  per  1,000,  than  there  would  be  selling  2,000,000  at  a 
profit  of  40  cents.  If  you  are  compelled  to  spend  a  little  money 
to  get  that  additional  consumption,  you  are  certainly  well  paid  in 
the  additional  profit  that  you  have  received  in  the  aggregate. 

Mr.  Printz: — As  Mr.  Persons  has  said,  we  have  competition 
with  natural  gas,  and  as  a  consequence  we  have  to  do  a  great 
many  things  which  we  would  not  otherwise  do.  In  our  case,  we 
were  selling  gas  at  $1,  and  after  natural  gas  came  in  we  found 
that  even  with  gas  at  that  price  wc  were  losing  our  consumers.  In 
order  to  hold  them,  we  loaned  the  burners  and  maintained  them. 
We  do  that,  not  only  for  business  houses,  but  for  private  hotises. 
limiting  the  number  of  burners  in  a  private  house  to  one  burner 
for  each  $3  worth  of  gas  used  per  year.  That  makes  it  so  that 
the  average  number  in  a  house  will  be  from  three  to  four  burners. 
We  find  that  it  costs  us  for  that  maintainance  about  15  cents  per 
1,000  feet  of  gas  sold.     As  yet  we  have  found  it  wise  to  do  it. 
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While  we  have  not  held  all  our  customers,  we  have  held  many  that 
we  would  not  have  otherwise  held.  In  our  case,  we  have  furnished 
not  only  the  burners,  but  have  furnished  the  fixtures.  However, 
tliey  are  all  loaned  so  if  the  service  should  leave  us  at  any  time, 
we  can  get  our.  burners  and  fixtures  back  again.  Now,  some 
of  the  members  have  spoken  about  putting  in  the  service  free  and 
furnishing  some  other  appliances.  For  a  number  of  years  I  en- 
deavored to  sell  stoves.  We  found  that  they  went  very  slowly 
where  they  were  charged  the  full  price  for  the  stove  and  charged 
for  the  setting.  We  afterwards  made  arrangements  by  which  we 
would  sell  stoves  at  cost  and  set  them  free  of  charge,  and  from 
that  time  on  we  had  no  trouble  at  ail  in  placing  the  stoves,  and  we 
did  a  good  business  in  our  little  town  of  23,000  or  24,000  people. 
We  were  selling  about  53,000,000  feet  of  gas  a  year,  and  I  can  say 
to-day,  even  with  natural  gas  in  competition  with  us,  we  do  sell 
some  few  stoves.  T  think  it  is  to  our  advantage  to  sell  the  stoves 
at  cost,  and  set  them  free  of  charge. 

Mr.  McIlhenny: — I  move  that  a  vote  of  thanks  be  tendered 
Mr.  Faben  for  his  paper  and  for  the  very  general  discussion  which 
has  followed  its  presentation.  At  the  same  time  I  move  that  we  . 
extend  to  Mr.  Faben  our  great  sympathy  on  account  of  his  sick- 
ness and  his  inablity  to  attend  this  meeting,  and  trust  that  he  will 
shortly  be  restored  to  his  usual  good  health. 

The  motion,  being  duly  seconded,  was  carried. 

The  President: — The  next  on  the  program  is  the 

NOVELTY  ADVERTISING  DEPARTMENT. 

B,  W.  PERKINS,  EDITOR. 

The  following  have  been  received  in  response  to  requests  for 
advertising  novelties : 

H.  L.  DoHERTY'  says:  "At  Madison,  Wis.,  we  have  a  cement 
walk  in  front  of  our  office,  and  in  this  walk  we  have  set  in  letters 
of  blue  cement,  various  advertising  matter.  We  also  put  electric 
sign  lamps  in  certain  show  windows  in  town,  worded  'Buy  gas 
stoves,'  and  'Use  gas  for  fuel ;'  at  the  head  of  every  news  column 
in  Madison,  we  keep  the  one-line  advertisement  the  year  around, 
'Cook  with  gas.'  We  were  thinking  of  mounting  a  gas  stove  on 
a  wagon,  supplied  with  gas  from  cylinders  under  pressure.  I 
expect  to  insert  a  heavy  piece  of  sidewalk  glass  in  the  middle  of 


;vGoo<^Ic 


54  OHIO  GAS  LIGHT  ASSOCIATION 

the  sidewalk-  with  an  advcrtist'incnt  paintetl  on  the  under  side  of 
it,  and  have  electric  h(jhts  Ix-neath  it  to  attract  people's  attention 
after  dark.  As  swcatiiiR  and  washinjr  windows  soon  destroys  Rold 
lettering,  I  am  now  nsinp  Rold  lettered  signs  on  a  strip  of  plate 
glass,  hung  inside  of  the  whulow,  and  an  inch  or  more  away. 
A  sign  of  this  sort  never  sweats,  and  can  be  taken  down  when  the 
window  is  washed,  and  seldom  needs  washing  itself,  hut  when  it 
does,  it  can  be  washed  more  carefully  than  the  washing  of  the 
window  is  apt  to  be  done.    In  Denver,  we  arc  planning  to  raise 
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the  floor  of  our  exhibition  windows  about  lo  inches  above  the 
•  bottom  of  the  plate  glass.  The  floor  will  extend  to  within  a  few 
inches  of  the  plate  glass,  and  from  the  front  edge  of  this  floor  lo 
the  bottom  of  the  plale  glass,  will  be  a  sash  inclined  at  an  angle  of 
about  25  degrees  from  vertical.  The  glass  in  this  sign  will  bear 
some  suitable  advertisement,  and  directly  back  of  the  pane  on 
which  the  lettering  will  appear,  will  be  acid  roughed  glass,  and 
the  whole  will  be  illnnn'nated  with  electric  lamps  under  the  floor 
of  the  window.  \\'e  have  just  ordered  a  repeating  phonograph. 
which  we  intend  to  run  every  day  during  the  payment  of  gas  bills 
on  the  inside  of  our  office,  and  011  other  days  will  be  suspended 
over  the  d(K>r  of  our  office  so  the  sound  will  get  out  on  the  street. 
This  phonograph  will  be  ran  with  an  electric  motor,  and  will  de- 
liver a  lecture  <m  the  merits  of  gas  stoves.  It  will  repeat  the 
same  thing  over  and  over  all  day  long.  I  have  also  borrowed 
some  woman's  kitchen,  which  had  a  gas  stove,  and  sent  a  demon- 
strator there  to  give  an  exhibition  to  the  women  of  the  neighbor- 
hood that  our  solicitors  could  induce  to  attend.  I  expect  also  to 
use  attractive  photographs  on  glass  for  advertising  signs." 

J,  H.  Maxon',  Gallipolis,0.,  has  found  the  following  effective: 
"'A  lady  has  been  here  recently  demonstrating  the  merits  of  mince- 
meat.   W'c  ftirnisheti  her  with  a  gas  stove  to  do  the  baking  with : 
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she  worked  in  five  groceries  in  different  parts  of  the  town,  and 
we  moved  the  siove  from  place  to  place,  furnishing  everything 
free :  the  ladies  who  looked  at  the  pics,  etc.,  always  noticed  the 
stove  and  how  well  it  baked.  We  have  sold  several  and  have 
prospects  of  quite  a  number  more  just  on  the  strength  of  this  ad."   . 

.Mt.  \'krn(i.v,  O.,  says;  "Get  every  cook  in  your  town  to  de- 
mand 50  cents  a  week  more  for  her  services  in  those  houses  where 
gas  is  not  used  for  cooking."  This  suggests  the  idea  that  the  cook 
would  be  a  valuable  ally,  and  that  judicious  advertising  matter 
placed  in  their  hands  would  not  be  amiss. 

Donald  McDonald,  Louisville,  Ky. :  "I^ncotiragc  the  con- 
sumers to  complain  whenever  there  is  anything  about  the  stove  to 
complain  of:  see  that  it  is  remedied,  and.  if  possible,  sec  that  the 
cook  knows  how  to  prevent  the  same  thing  happening  again.  A 
man  will  put  up  with  a  cooking  stove  that  is  im, satisfactory  for  a 
long  time,  but  he  will  not  pursuade  his  neighbors  to  buy  one,  and 
if  his  cook  changes  homes,  she  will  not  insist  on  her  new  mistress 
getting  one." 

F.  R.  Pkr.sons,  Toledo,  O. :  "We  are  doing  a  free  installation 
and  maintenance  business,  and  putting  up  about  100  incandescent 
lights  per  day.  We  find  the  cost  of  maintenance  is  about  3  to  5 
cents  per  month  per  light." 

Mk.  Havwakd,  New  York:  'There  are  only  1,000  gas-works 
in  the  country  that  we  wish  to  reach,  consequently  we  have  found 
articles  such  as  desk  fittings,  paper  weights,  erasers,  rulers,  paper 
cutters,  etc.,  have  been  appreciated  and  kept,  and  become,  to  a 
certain  extent,  permanent  advertisements.  We  believe,  in  the 
small  class  we  desire  to  reach,  that  it  is  quite  successful  in  the  way 
of  advertising.  We  are  not  so  sure  when  it  comes  to  general  work 
and  reaching  large  numbers.  It  would  be  too  expensive;  although 
if  I  were  manager  in  a  town  or  city  for  a  gas  company,  I  would 
certainl>'  use  some  of  these  things." 

Joseph  Light,  Dayton,  Ohio.,  keeps  an  ad.  in  the  papers,  ask- 
ing consumers  to  sen<l  word  to  the  company  if  their  lights  are  at 
all  unsatisfactory. 

F.  W.  Stone,  Ashtabula,  O.,  uses  the  back  of  his  gas  bills,  on 
which  are  printed  various  ads.  calling  attention  to  coke  and  gas  for 
different  purposes,  etc.  Attention  is  called  to  the  ad.  on  the  back 
by  a  notice  on  the  face  of  the  bill. 
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George  P,  Knapp,  Augusta,  Ga. :  "I  sell  a  man  a  gas  stove, 
then  tell  him  I  will  pay  him  $i  if  he  will  sell  his  neightrar  a  stove, 
and  so  on,  adopting  the  chain  system,  so  it  makes  everybody  my 
agent,  and  everybody  'yellin'  for  gas  ranges.  We  have  a  hard 
people  to  get,  but  I  am  getting  them  to  the  tune  of  a  couple  of 
hundred  a  season," 

The  Rockford  Gas  Company,  Rockford,  III.,  sold  sad-iron 
heaters  at  25  cents  and  offered  to  buy  them  back  at  30  cents  from 
all  who  were  not  satisfied  with  them.    None  were  ever  returned. 

H.  W.  Douglass,  Ann  Arbor,  Mich. :  "Believing  that  few 
of  our  customers  understood  the  advantages  of  the  planked  fish, 
and  appreciating  the  fact  that  this  could  only  be  done  on  a  gas 
stove,  we  had  made  a  number  of  fish  planks  and  sent  them  with  a 
recipe  and  our  compliments  to  a  large  number  of  our  best  custom- 
ers.   I  think  this  met  with  fair  success." 

G.  A.  Allex,  Zancsville,  O.,  uses  a  blank  form  for  yearly  con- 
sumption of  each  consumer,  the  consumption  of  each  month,  the 
total  for  the  year,  and  the  average  monthly  consumption  are  all 
put  upon  it;  at  the  top  of  the  sheet  is  a  short  circular  mentioning 
the  advantages  of  gas  for  light  and  fuel.  He  says :  "it  has  proved 
the  best  regular  thing  we  have  struck.  We  get  them  out  as  soon 
after  January  i  as  possible,  just  when  gas  bills  are  the  largest,  and 
mail  one  to  each  consumer.  The  average  man  remembers  only  his 
December  bill,  and  the  statement  brings  to  his  notice  directly  the 
monthly  average.  The  first  \car  we  sent  out  these  annual  state- 
ments we  received  many  letters  in  reply  expressing  surprise  that 
the  writer's  gas  bills  were  so  small." 

F.  H.  Shelton.  Philadelphia,  Pa. :  "We  have  offered  prizes 
at  times  for  the  best  treatise  on  'cooking  with  gas,'  say  a  free  stove 
once  a  month  for  the  best  composition  received  during  the  month. 
We  are  great  believers  in  lending  stoves  for  church  socials,  as  a 
matter  of  educating  an  excellent  clientage." 

R.  M.  Searle,  Mt.  Vernon,  N.  Y.,  increased  the  sale  of  coke 
by  the  following  novel  method:  A  lump  of  coke  was  neatly 
wrapped  up,  tied  with  pink  ribbon,  and  sent  to  possible  customers, 
with  a  card  reading  as  follo^vs:  "Thousands  use  gas  coke  for 
grate  and  furnace  fires.    Cleanest  and  best  fuel.    Remove  this  silk 
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ribbon  and  note  how  dean  it  remains,  after  being  tied  to  this  sam- 
ple of  gas  coke.  Tie  it  to  a  piece  of  soft  coal,  then  remove  it 
immediately,  and  note  the  condition  of  your  hands  and  the  ribbon. 
'Xuff  sed!'— Atlanta  Gas  Light  Company."  He  advertised  coke 
under  the  catch-word  of  Bootless  fuel ;  the  combination  of  pink 
ribbon  and  lump  of  coke  was  so  unusual  as  to  attract  a  good  deal 
of  attention. 

H.  L.  Olds,  Lincoln,  III.,  says:  ,"We  will  trade  a  gas  range 
for  almost  anything  in  the  house,  in  fact  do  anything  to  get  a 
gas  range  in  use,  but  we  will  not  give  them  away,  nor  sell  them 
for  less  than  cost." 

Charlies  H.  Pkintz,  Little  Rock,  Ark.,  finds  a  circular  as 
below  both  novel  and  effective: 

"loss  $616,535. 
"Chief  John  League  reports  that  during  the  year  1899 
the  fire  losses  in  Little  Rock  reached  the  enormous  total 
of  $616,535,  among  the  causes  of  which  were  the  following: 

Burning  chimneys ." 29 

Gasoline   4 

Defective  flues ; 17 

Lamp  explosion 8 

Defective  hearth 5 

!  Sparks  on  roof  14 

Electric  wires  11 

Gas    o 

"A  word  to  the  wise  is  sufficient." 

C.  T-  ^L^so^',  of  Chicago,  sends  the  following  novel  coke  ad- 
vertisement, seen  in  the  Fostoria  Gas  Company's  ofl^ce :  "A  glass 
box  about  12  in.  square  and  18  in.  deep  is  filled  with  coke,  and 
lighted  by  means  of  a  red  electric  light  placed  in  the  center.  Over 
this  box  is  an  appropriate  coke  sign."  He  also  describes  another 
novelty  that,  while  not  particularly  an  advertiser,  is  nevertheless 
worth  mentioning.  A  book  called  the  complaint  book  is  placed  on 
a  convenient  desk,  with  pencil,  etc.,  and  by  means  of  a  sign  near 
by,  the  consumer  is  requested  to  make  his  complaint  thereon,  and 
leave  orders  for  new  tips,  etc. 
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TiiK  W.\LKKCiAN.  Ili,.,  Gas  Companv  givcs  away  tin  matcU 
boxes,  with  appropriate  lettering,  which  calls  attention  to  the  fact 
that  a  match  is  all  the  kindling  required  for  a  gas  range. 

Till-:  Grand  Rapids  G.vs  Compaxy  uses  a  pad  calendar;  in 
the  me  mora  nc  him  lines  of  tlie  first  17  days  of  every  month  are 
very  cleverly  worded  reminders  of  discounts,  price  of  gas,  entrance 
of  eniplo\'es  to  consumers'  premises,  etc. 

In  SiiL'Tii  F.icM).  onr  nwelties  consist  of  a  large  kite,  to  the 
string  of  ivhich  is  attacjied  a  30-foot  banner  properly  lettered.  The 
kite  is  flown  in  different  parts  of  the  town,  and  always  attracts 
attention.  We  pnt  ranges  in  windows  of  drug  stores,  or  any  store 
where  they  will  attract  attention.  Tlic  greater  the  difference  be- 
twyeii  the  goods  sold  by  the  store  and  stoves  displaved,  the  better 
the  ad.  We  have  given  away  puzzles  and  ^fothe^  G<x)se  books  to 
the  children,  and  lettered  fans,  «'hich  were  distributed  at  summer 
gatherings,  and  which  people  kept.  I-argc  fence  and  blank  wall 
signs  have  been  u.sed  with  success.  During  the  warm  weather  wc 
always  like  to  have  a  stove  in  our  wagon,  whether  it  is  to  be  put 
up  or  not.  We  are  considering  the  use  of  a  stereopticon  on 
the  public  streets  evenings,  using  interesting  pictures  in  which 
will  be  sandwiched  gas  stove  and  light  ads.  and  views  of  kitchens 
equipped  with  gas  ranges.  In  short,  we  adopt  any  successful  ad- 
vertising to  the  gas  business.  Xunienius  novehies  could  be  used 
by  the  gas  business — cheap  caps,  such  as  clothiers  give  away,  tin 
cups,  with  ad.  printed  in  the  bottom,  photograph  buttons,  printing 
gas  ads.  on  grocers'  paper  bags ;  the  last  two  have  been  used  by 
some  gas  companies.  Some  of  the  printed  matter  given  the  public 
could  be  printed  on  calico,'  etc. 

I  regret  very  much  that  the  list  of  novelties  is  not  greater,  and 
hope  that  the  few  facts  I  have  been  able  to  bring  to  your  notice  will 
serve  as  means  of  bringing  out  others. 


^Ir.  ISuttekworth  : — I  simply  want  to  say,  Mr.  President, 
that  I  think  this  is  one  of  the  most  practical  and  useful  departments 
that  has  come  to  my  notice  for  some  years.  I  am  proud  of  tlie 
Ohio  .\ssociation  for  having  gotten  up  this  "Novelty  .Advertising 
Department,"  I  think  we  can  get  many  very,  very  valuable  hints 
from  it.    The  scheme  employed  by  Mr.  Searle,  of  Mt.  Vernon,  N. 
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Y..  of  wrapping  up  a  lump  of  coke  tied  witli  a  pink  ribbon,  re- 
iTtinds  nie  of  one  eniploycti  by  Mr.  Finn,  of  Boston,  wlicre  he  sells 
the  coke  of  the  New  P'ngland  Gas  anil  Coke  Company  around  the 
town  through  the  retail  grocers.  It  is  sacked  np  in  paper  bags 
and  marked  "Bmokeless  Fnet."  Custodiers  buy  it  at  a  fancy 
lirice,  and  arc  very  glad  to  get  it.  It  i.s  ordinary  coke  marked 
"Smokeless  Fuel." 

Gknerai.  Harhison  : — I  am  very  glad  to  know  that  something 
is  being  done  in  the  advertising  line.  I  have  experimented  a  little 
in  that  direction  myself,  and  one  of  the  tirst  means  I  adopted  was 
to  have  a  good  front  window  to  mj'  office  and  there  have  a  display 
of  the  various  kinds  of  stoves,  ranges  and  apparatus  generally, 
lighting  them  six  evenings  in  the  week  until  lo  o'clock.  The  Hght 
attracte<l  attention,  and  people  would  come  anil  look  at  the  display'. 
I  tried  newspaper  advertising  and  street  car  advertising  with  a 
variety  of  cards,  changed  once  a  week  in  each  car.  I  was  not 
satisfied  with  the  rsidts,  though  they  were  good.  .\  few  }'ears  ago. 
I  learned  of  a  man  who  had  been  employe<l  in  making  a  house- 
to-liousc  canvass  throughout  the  city  of  Sj'racuse  with  wonder- 
fidly  gratifying  results.  I  secured  the  services  of  that  man.  After 
having  Hscd  him  two  years  successfully,  I  thought  that  was  all 
that  was  necessary  to  do  for  the  time  being.  I  set  him  at  work, 
an<l  he  made  a  house-to-house  canvass  with  a  certificate  of  the 
gas  company  with  him  to  show  that  he  was  authorized  to  repre- 
sent them  an<l  that  there  need  not  l>e  any  t|nesiion  in  the  niinds  of 
those  he  called  upon  as  to  the  truth  of  his  statements  when  he 
said  that  hS  came  from  the  gas  company's  office.  At  every  house- 
he  visited,  he  made  a  memorandum  as  to  whether  the\-  had  any 
stove  for  cooking  or  heating,  any  kind  of  gas  fires,  how  they  were 
serving  them,  whether  they  were  thinking  of  getting  one,  and  so 
■  on,  and  he  made  his  report  to  the  Secretary  every  day.  That  re- 
port was  kept  on  file.  That  was  in  1899.  In  1900,  he  started  in 
anew  and  covered  the  same  territory  with  such  additional  streets 
as  we  had  laid  pipes  in  where  there  had  been  none  before,  and  had 
with  him  this  memorandum  of  the  visit  of  the  previous  jear.  We 
have  covered  the  city  in  that  way  very  thoroughly  and  with  very 
satisfactory  results.  I  do  not  think  it  necessary  to  continue  it  now 
for  a  period  of  two  or  three  years,  (jerhaps.  because  we  have  so 
very  thoroughly  covered  the  groimd  in  onr  previous  efforts  anil 
in  this  special  work  in  the  last  two  years,  which  we  found  to  be 
very  satisfactory  and  successful. 
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Mr.  Butterworth  : — I  want  to  say  a  word  in  behalf  of  Mr. 
Doherty's  advertising  scheme.  It  contemplated  the  co-operation 
of  the  g^s  companies  of  the  country  entering  into  an  arrangement 
for  the  purpose  of  advertising  gas  for  cooking  purposes  in  the 
leading  magazines  and  periodicals  of  the  country — for  instance, 
Century,  Harper's,  Munsey's,  Ladies'  Home  Journal,  McClure's, 
inserting  a  page  ad.  in  one  of  them  each  month,  going  into  the 
merits  of  cooking  with  gas,  the  payments  to  be  made  by  con- 
tributions from  the  gas  companies  of  the  country.  That  was  one 
of  the  matters  he  had  in  view.  He  presented  it  in  an  immature 
form  at  the  last  meeting  of  this  Association,  at  which  General 
Hickenlooper  was  present.  The  General,  I  am  sure,  through  a 
misapprehension  of  the  purposes  and  objects  of  Mr,  Doherty's 
plan,  threw  cold  water  upon  it,  and  Mr.  Doherty  withdrew  his 
motion  for  the  establishment  of  such  a  bureau  for  the  time  being. 
I  hope  something  can  be  done  further  at  this  meeting  to  carry  out 
the  enterprise. 

Mr.  McIlhenny:^!  move  a  vote  of  thanks  be  tendered  to 
B.  W,  Perkins  for  the  very  able  manner  in  which  he  has  handled 
this  subject,  and  which  will  prove  of  such  assistance  to  the  Ohio 
Association.     (Seconded;  carried.) 

QUEST-ION  BOX. 

The  President  :— Question  2— "How  much  can  a  company 
afford  to  pay  to  get  a  gas  range  installed  ?" 

Mr.  Chollar: — I  would  suggest  that  they  can  afford  to  pay 
enough  to  get  it  installed. 

James  T.  Lynn: — That  is  about  what  I  was  going  to  say. 
Local  conditions  have  a  great  deal  to  do  with  it,  A  company  sell- 
ing gas  at  $1  per  1,000  probably  could  not  afford  to  pay  as  much 
as  if  it  were  receiving  $1.15  or  $1.20  for  the  fuel.  I  think  it  can 
pay  just  enough  to  get  the  range  installed. 

Mr.  Printz: — I  would  say  in  answer  to  that  question  that  it 
costs  us  on  an  average  $10  to  install  a  stove  for  the  number  we 
install  during  the  different  seasons. 

Gener.vl  Hareisox; — Do  you  think  it  is  profitable? 

Mr.  Printz:— Yes,  sir. 

Mr,  Clapp: — ilr.  President,  that  is  a' great  question  with  our 
company.  I  had  almost  come  to  the  conclusion  that  I  would  give 
away  ranges,  but  since  I  have  heard  the  discussion  to-day  I  am  in 
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doubt  about  it.  I  would  like  to  have  more  information.  Now,  I 
understand  there  are  companies  in  this  state,  and  throughout  the 
country,  that  have  given  stoves  away  entirely  to  the  consumer  to 
induce  him  to  use  gas.  If  that  is  the  case  I  would  like  to  hear 
from  them. 

Mr.  Persons  : — In  Buffalo,  where  natural  gas  competition  has 
been  very  fierce,  they  have  set  a  great  many  ranges  at  a  cost  of 
something  over  $20;  those  ranges  are  all  in  the  cheaper  class  of 
houses,  and  are  not  in  use  over  three  or  four  months  in  the  year. 
Then  they  are  taken  back  to  the  warehouse  of  the  company, 
cleaned  up  and  put  in  condition  for  another  season's  work.  That 
entire  expense  is  something  over  $20.  I  do  not  know  the  exact 
figures,  but  they  consider  it  profitable.  Suppose  it  costs  $30  to 
install  a  stove,  I  would  like  to  have  some  information  whether 
it  is  profitable  or  not  at  that  price,  and  why  it  is  not  considered 
profitable  to  expend  $30  to  install  a  stove.  Thirteen  dollars  for 
the  stove,  with  the  meter  connections  and  everything,  comes  pretty 
close  to  $30.  I  would  like  to  hear  from  some  one  whether  or  not 
it  is  profitable  at  that  price. 

Mr.  Roper  : — Probably  the  largest  deal  that  has  ever  been 
made  was  made  this  year  in  the  City  of  Baltimore.  Mr.  Moses 
has  contracted  to  place  10,000  ranges  in  Baltimore  inside  of  one 
year.  The  average  amount  the  company  pays  him  is  $10  a  piece, 
he  taking  and  piping  the  range  from  the  meter,  installing  it  ready 
for  use  at  an  expense  to  the  gas  company  of  $10  each.  These  prob- 
ably are  the  best  figures  that  have  been  made  or  that  anybody 
knows  of.  They  made  this  contract  with  Mr.  Moses  for  the  simple 
reason  that  the  Trenton  Gas  Company  the  first  year  gave  away 
ranges,  and— I  quote  from  memory— I  think,  1,200  ranges  were 
put  out  the  first  year  in  a  city  with  a  population  of  75,000,  Tlie 
next  year  they  put  out,  I  think,  120;  last  year  they  started  in,  but, 
as  the  manager  said,  it  was  a  conservative  town,  and  it  was  no  use, 
they  could  not  put  in  any  stoves,  and  they  gave  it  up.  Mr.  Moses 
finally  induced  them  to  let  him  take  hold  of  it,  I  think  in  the 
month  of  June,  after  the  average  man  thinks  that  his  stove  trade 
is  over,  and  in  three  months  he  put  in  2,600  ranges  in  a  town  that 
was  conservative  and  had  been  worked  to  the  extent  that  it  was 
thought  nobody  could  sell  any  more  ranges.  They  were  unsuccess- 
ful in  giving  them  away,  unsuccessful  in  placing  them  in  any  way, 
but  Mr,  Moses  took  hold  of  it  and  placed  2,600  in  three  months. 
On  that  record,  and  from  data  he  had  obtained,  he  took  hold  of 
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I'altiinorL',  and  up  to  Saturday  night  had  sold  over  i,ooo  ranges. 
I  happened  to  be  at  the  New  England  meeting  when  they  read  a 
])aper  on  how  to  sell  gas,  and  the  President,  after  the  paper  was 
read,  said  that  he  believed  newspaper  advertisements  were  very 
good,  and  yet  the  advertising  was  done  at  the  season  of  the  year 
*vhen  it  shoidd  not  be  done.  Tht-n  he  turned  around  and  said : 
"I  would  like  to  call  on  the  gentleman  from  Trenton."  Mr.  Moses 
got  lip  and  said  that  lie  did  not  believe  that  there  was  any  season 
of  the  year,  so  far  as  the  gas  business  was  concerned.  He  said 
that  he  was  now  advertising  full  page  ads.  in  BaUiniore  papers, 
in  the  Camden  papers  and  the  Trenton,  \,  J.,  papers,  all  of  which 
towns  he  was  handling.  He  was  selling  in  Camden  at  the  time,  I 
think  he  stated,  some  jjo  odd  stoves  a  day,  and  proportionately  in 
the  other  places.  So  I  say  it  is  not  the  season,  but  it  is  the  man 
and  the  way  he  gets  at  it. 

John  R.  Lv.\n  : — I  think  this  qncslion  c.in  probably  Iw  almost 
answered  in  answering  question  i  of  the  question  box.  I  think 
if  that  first  question  was  answered,  each  of  us  coidd  figure  out  this 
problem  to  suit  his  own  particular  condition. 

H.  I,.  OLDs:~Mr.  President,  I  am  a  little  like  Mr.  Choliar.  T 
think  a  company  could  afTord  to  pay  whatever  it  costs  to  set  the 
range.  If  the  expense  would  Ije  .$io,  I  would  say  that  is  what  the 
compan\'  could  afford  to  pa\'  to  get  the  range  installed.  I  think 
the  range  shoukl  be  put  in  regardless  of  cost. 

The  PRicsmKNT: — We  will  try  ilr.  Lynn's  suggestion  and 
submit  the  first  question  for  answer:  "What  is  the  average  con- 
sumption of  a  gas  range?"    What  is  it  in  Toledo,  Jlr.  Persons? 

Mk.  Pi-:e(sons:^I  really  do  not  know.  With  gas  at  95  cents 
the  average  bi!l  is  somewhere  about  $30  a  year. 

Mr.  Cl.m'I': — Tn  Middletown,  at  first,  bills  of  consumers  using 
gas  exclusively  for  cooking  averaged  about  $2.50  per  month. 
Since  that  I  think  the  gas  stoves  are  much  more  economical.  Now 
I  think  that  the  average  would  be  about  $2  per  month.  Whether 
it  is  profitable  to  give  away  gas  stoves  in  order  to  get  consumers 
is  a  (]Ucstion  I  would  like  to  hear  alxiut  from  the  various  members. 
It  seems  to  me  that  is  what  we  were  trying  to  get  at  when  this 
other  question  was  sprung.  I  would  like  to  know  if  it  is  the  sense 
of  this  meeting  that  it  is  profitable  to  give  away  gas  stoves  in 
order  to  get  consumers? 

J.\MF,s  T.  Lynn: — I  think  it  is  a  question  which  will  vary 
according  lo  the  price  at  which  gas  is  sold.    I  know  in  Sheboygan, 
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A\"is.,  the  average  is  very  low  for  stoves,  oiilj'  about  14,000  feet 
jicr  anmim.  In  Port  Huron  the  average  is  about  28,000.  In  She- 
boygan gas  is  sold  at  $1.30  for  cooking,  while  in  Port  Huron  we 
sol!  it  at  80  cents ;  consequently  the  cost  of  manufacture  and  dis- 
tribution is  in  accordance  with  the  price.  I  may  say  that  the  aver- 
age profit  on  1,000  feet  of  gas  \voidd  be  about  80  cents,  selling 
it  at,  say,  $1.30,  and  as  a  stove  consumes  14,000  feet  a  year,  you 
can  figure  out  how  nmeh  you  can  afford  to  pay  to  install  a  gas 
sto\'c.  I  do  not  think  \'ou  should  expect  the  first  year  to  get  back 
the  cost  of  everything,  but  if  yon  are  making  a  good,  fair  interest 
on  the  money  invested,  I  think  everybody  is  willing  to  spend  the 
money  in  putting  in  gas  stoves.  If  the  profit  is  50  cents  per  1,000 
on  the  gas  and  the  stoves  average  $20  per  year,  he  is  making  $10 
on  each  stove  every  year,  and  lie  can  soon  figure  out  what  it  will 
pay  him  to  put  in  gas  slovcs. 

John  R.  Lynni^H  he  install  a  stove  free,  which  costs  him 
Srj.  he  would  have  then  an  investment  of  about  $8,  and  figuring 
as  high  as  8  per  cent.,  he  is  paying  S2.40  a  year. 

Mk.  Olds  : — We  took  off  a  list  of  100  consumers  for  the  month 
of  June:  the  average  bill  was  $2.13,  and  the  average  bill  for  the 
month  of  May  for  the  same  consimicrs  was  $1.88,  with  gas  at 
Si. 25  net.  I  think  that  a  company  could  afford  to  paj'  whatever  it 
costs  in  installing  gas  stoves;  if  it  costs  $10,  then  it  can  afford  to 
pay  Sro  for  the  installation. 

Mr.  Ropkh:— Some  years  ago,  this  question  came  up,  and  I 
secured  data  from  five  different  towns,  three  of  them  where  they 
had  two  meters,  so  that  they  knew  what  the  stove  consumption 
was,  and  two  of  them  where  they  did  not  have  separate  meters. 
In  one  case,  with  a  16-inch  oven,  tnc  average  was  not  quite  2,000 
feet  per  month  ;  in  the  same  case,  with  an  18-inch  oven,  the  aver- 
age was  about  2,400  feet  per  month,  while  in  the  towns  where 
there  was  but  one  meter  and  where  they  had  estimated  what  the 
light  would  be.  it  ran  a  little  higher  than  thai.  Xow,  that  may 
have  been  figured  by  deducting  Hght  for  the  previous  year.  That 
<locs  not  go  to  prove  that  an  18-inch  oven  uses  more  gas  than  a 
16-inch  oven.  Whenever  a  gas-stove  man  gets  up  and  talks  about 
how  much  it  costs  to  install  a  range,  he  talks  about  it  costing  $15, 
but  when  he  goes  to  sell  a  range,  it  will  be  $9. 

^fR.  Lynn  : — I  would  like  to  ask  whether  that  average  was  for 
the  year  or  just  during  the  summer. 

Mr.  Roper  : — For  the  year. 
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Mr.  Clapp: — I  had  reference  to  the  summer  months.  M'e 
have  not  come  to  that  point  yet  where  we  can  get  gas  stoves  used 
the  entire  year,  but  simply  during  the  summer  months.  I  think 
in  the  larger  towns  and  cities,  the  average  is  much  lower,  espe- 
cially where  we  have  a  manufacturing  town, 

Mr.  Lynn  : — I  think  the  gentleman  is  mistaken  with  reference 
to  the  large  and  small  towns.  I  think  the  average  of  the  consump- 
tion of  the  gas  stoves  in  a  large  town  is  greater  than  in  a  small 
town,  for  the  simple  reason  that  we  have  a  great  many  more 
houses  heated  with  furnaces  and  other  appliances,  and  in  smaller 
towns  you  do  not  find  so  many  furnaces.  You  do  not  find  so  many 
appliances,  radiators  and  registers  for  heating  the  kitchen  in  the 
smaller  towns  as  you  do  in  the  large  towns,  and  consequently  they 
use  their  gas  stoves  in  the  winter  months,  while  in  the  smaller 
places,  where  they  depend  solely  on  the  cook  stove  to  heat  tlie 
kitchen,  they  do  not  use  the  gas  stove  in  winter. 

Mr.  Clapp  : — I  had  reference  to  the  summer  months. 

Mr,  Roper  : — I  do  not  wish  to  take  up  too  much  time  talking, 
but  I  would  like  to  say  this,  that  gas  companies  and  gas  managers 
are  themselves  responsible  for  gas  being  sold  as  fuel  during  the 
summer  only,  for  the  simple  reason  that  in  nine  out  of  every  ten 
advertisements  that  you  read,  you  find  that  the  gas  company  com- 
mences along  in  the  spring,  advertising  gas  as  a  summer  fuel  and 
gas  for  summer  cooking.  "They  will  insist  upon  putting  the  word 
"summer"  in  their  advertisements.  I  had  an  experience  about 
three  years  ago,  when  Wanamaker  took  hold  of  Philadelphia.  I 
happened  to  be  there  when  he  wrote  up  the  first  advertisement. 
He  brought  it  down  and  asked  me  what  I  thought  of  it.  I  said 
that  it  was  all  right,  except  the  word  "summer,"  which  should  be 
stricken  out.  After  half  a  day's  argument  with  the  advertising 
man,  he  said  he  guessed  he  knew  his  business  a  good  deal  better 
than  I  did,  and  the  result  was  that  the  word  "summer"  went  in. 
You  should  advertise  gas  for  fuel,  not  for  summer  fuel.  As  Mr. 
Moses  said  in  the  New  England  meeting,  "I  would  talk  gas  for 
fuel  and  gas  for  cooking,  and  advertise  its  advantages  over  coal, 
oil  and  everything  else."  Talk  gas  as  a  fuel  as  against  all  other 
kinds  of  fuel. 

Mr.  Stone; — It  seems  to  me  the  question  of  installing  gas 
stoves  comes  down  to  the  proposition  whether  you  can  get  your 
money  back  or  not.  We  are  all  of  us  interested  in  the  financial 
feature  of  the  question.     The  way  I  6gure  it  out  is  about  this : 
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Sappose  a  gas  stove  costs  $12,  and  the  installation  $18;  then  you 
have  a  total  investment  of  $30  in  putting  in  the  stove.  We  give 
the  man  a  gas  stove.  The  average  life  of  a  gas  range,  we  will  say, 
is  about  four  years.  That  would  make  the  cost  depreciation  on 
the  stove  $3,  and  the  interest  on  your  investment  at  6  per  cent, 
would  be  $1.80,  making  a  total  cost  of  your  investment  $4.80. 
Assuming  that  you  make  a  profit  of  30  cents  per  1,000  on  the 
gas,  you  would  have  to  sell  62,000  feet  of  gas  on  that  gas  rai^e 
before  you  came  out  even,  before  you  made  any  profit  for  your 
company  at  all,  not  taking  into  consideration  the  extra  cost  of 
making  the  service,  the  extra  cost  of  clerical  help,  keeping  the 
books,  the  extra  cost  of  reading  the  meter  or  anything  of  that  kind, 
but  simply  the  actual  cost,  interest  on  investment  and  depreciaticHi 
in  stove. 

Mr,  Lynn: — All  that  I  have  to  say  is,  if  the  gentleman  is 
paying  $12  for  a  gas  range  that  will  only  last  four  years,  he  is 
getting  stuck. 

Mr.  Schwarm  : — In  regard  to  the  life  of  a  gas  range,  about  a 
year  ago  our  company  went  into  the  subject  of  gas  ranges  pretty 
thoroughly.  We  considered  the  question  which  is  now  before  this 
meeting  as  to  the  advisability  of  giving  away  ranges.  About  five 
years  ago  the  company  was  using  at  Lorain  about  250  ranges,  put- 
ting them  out  free  of  charge,  and  if  you  would  make  a  canvass  of 
that  town  to-day  you  would  not  find  50  in  first-class  condition. 
You  could  not  find  50, 1  think,  that  you  could  sell  for  $1.50  apiece. 
-Anything  that  you  give  away  the  people  do  not  take  care  of.  Now, 
if  these  ranges  are  in  such  shape  that  the  people  cannot  use  them 
again,  we  get  them  to  come  down  to  the  office  and  we  sell  them  a 
new  range  at  cost,  without  much  trouble.  We  discussed  the  mat- 
ter on  all  sides  about  a  year  ago,  and  decided  not  to  offer  any  free 
ranges  at  all,  but  offer  them  on  a  cash  payment  of  $3  and  $1  per 
month,  connecting  them  up  free  of  charge  and  selling  the  range 
at  what  it  cost  us.  We  have  been  getting  along  in  good  shape  on 
that  basis.  Another  matter  I  would  like  to  suggest  in  this  connec- 
tion: I  think  we  place  too  much  stress  on  the  range  question 
alone.  I  think  we  ought  to  take  up  the  question  of  hot  plates- as 
well  as  the  ranges.  The  ordinary  hot  plate,  three  burners,  will 
bum  as  much  gas  as  an  ordinary  range.  If  you  go  into  any  fam- 
•ily  among  the  great  majority  of  the  gas  consumers,  you  will  find 
if  they  have  a  hot  plate,  that  that  hot  plate  is  consuming  gas  365 
(lays  in  the  year.    If  it  is  not  going  for  cooking,  then  it  is  going 
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in  the  basement,  the  gas  is  used  for  washing,  ironing  and  other 
purposes  that  your  range  is  adapted  to.  I  think  we  place  entirely 
too  much  stress  on  gas  ranges.  The  agitation  ought  to  be  along  the 
general  line  of  advancement  for  securing  the  use  of  all  devices 
which  will  increase  the  consumption  of  gas,  rather  than  along  one 
particular  line. 

Secretary  Jones: — I  would  like  to  ask  Mr.  Stone  if  the  four 
\ears  which  he  speaks  of  as  the  average  life  of  a  gas  range  is 
based  on  actual  results  as  he  has  obtained  them? 

Mr.  Stone:— I. do  not  do  anything  in  the  gas  range  business. 
That  is,  I  do  not  sell  them,  and  I  do  not  handle  them.  I  base  my 
figures  on  the  results  that  have  been  given  me  by  other  parties,  so 
far  as  the  four  years  are  concerned.  If  you  wish  you  can  put  it 
five  jears.  I  simply  figured  the  matter  in  that  way  to  give  an  idea 
as  to  the  manner  of  calculating  it.  You  can  assume  in  that  calcu- 
lation that  the  average  life  of  a  gas  range  is  anything  you  may 
desire.  I  simply  was  giving  those  figures  for  the  purpose  of  show- 
ing the  method  of  calculation.  I  think  our  experience  has  been 
about  five  years,  but  I  put  it  at  four,  because  it  figured  a  little  bit 
easier  at  four  years. 

GENER.\t.  H,\RiiisoN  ; — I  believe  the  average  life  of  a  gas  range 
depends  upon  two  things,  first  the  quality  of  the  range,  second  as 
to  whetJier  the  party  had  it  given  him,  or  whether  he  had  to  pav 
for  it.  If  it  was  given  to  him  by  the  gas  conipanj',  then  the  range 
receives  no  decent  care.  That  is  the  information  which  comes  to 
me  from  those  who  have  been  doing  it.  If  thev  bu\'  it  the  range  is 
their  own  property,  and  it  is  to  their  interest  to  take  care  of  it. 
These  are  ihe  two  things  upon  which  the  life  of  the  gas  rangi, 
<lepends, 

John  R,  Lv.nx  : — We  liave  in  our  town  a  gas  range  that  was 
given  away  12  years  ago:  it  has  been  given  away  twice,  and  it 
gives  good  results  yet. 

Mk.  Roi'er: — I  would  like  to  say  that  the  first  25  stoves  put 
out  in  Rockford,  111.,  were  given  away  by  my  father-in-law  25 
years  ago.  They  were  the  old  Providence  retort  stoves,  and  some 
of  them  are  in  use  yet,  and  arc  in  fairly  good  condition. 

The  Association  then  a<ljourncd  until  9:30  A.  M.,  March  21. 
1901. 
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Second  Dav. — Morning  Session. 

The  Association  met  at  9:30  A.  M. 

The  President  : — The  first  order  of  business  will  be  the  report 
of  the  Committee  on  President's  Address, 
Mr.  Andrews  then  read  the  following 

REPORT  OF  COMMITTEE  0\  PRESIDENT'S  ADDRESS. 

To  the  Members,  the  Ohio  Gas  Lighl  Association: 

Gentlemen  : — The  committee  to  which  your  President's  an- 
nual address  was  referred  begs  leave  to  present  the  following 
report; 

We  concur  in  the  pleasing  reports  in  regard  to  the  continued 
use  of  gas,  not  only  for  general  purposes,  but  also  in  what  until 
recently  was  a  lost  field,  namely,  street  lighting.  The  suggestion 
concerning  a  combination  for  the'purchase  of  supplies  and  dis- 
posal of  by-products  is  worthy  of  consideration  by  companies  so 
situated  as  to  make  it  possible. 

The  Novelty  Advertising  and  Wrinkle  Departments  are  sure 
to  prove  of  the  utmost  benefit  to  our  members,  aTid  shoukl  be 
continued. 

In  the  earlier  years  of  our  Association,  we  were  not  in  sliape 
financially  to  go  to  the  expense  of  publication  of  our  proceedings 
in  any  permanent  form ;  but  the  time  has  now  arrived,  in  the  opin- 
ion of  your  committee,  to  take  up  the  matter  and  make  arrange- 
ments for  the  publication  of  the  proceedings  of  the  past  meetings. 
We,  therefore,  recommend  that  the  Executive  Committee  make 
suitable  arrangements  for  the  iuidertaking,  an<l  that  a  volume  be 
gotten  under  way. 

This  Association  ha-s  long  since  outgrown  the  state  of  its  birth, 
aiul  now  enrolls  its  new  members  from  al!  parts  of  the  country. 
There  seems  to  be  a  particularly  inviting  field  for  new  members 
in  the  states  mentioned  in  our  President's  address,  and  we  concur 
in  his  suggestion  that  in  the  near  future  the  Committee  on  Place 
of  Meeting  carefully  consider  the  advisability  of  holding  it  outside 
this  state,  as  conventions  in  these  sections  would  no  doubt  add 
largely  to  our  membership  and  efficienc}'  as  an  Association. 

The  very  efficient  and  successful  manner  in  which  our  .Secre- 
tary has  conducted  the  arrangements  of  this  meeting  fully  <leservos 
the  praise  which  is  given  it. 
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In  conclusion,  we  desire  to  express  our  approval  of  sug^es- 
lions  and  our  commendation  of  the  spirit  of  confidence  in  the 
future  usefulness  of  our  Association  and  the  continued  success  of 
our  profession  which  runs  through  the  address. 
Respectfully  submitted, 
C-  W.  Andrews, 
John  D.  McIlhenny, 
J,  H.  Maxon, 

Committee. 

It  was  then  moved,  seconded  and  carried  that  the  report  of 
the  committee  be  received  and  placed  on  file. 

The  President: — The  next  order  of  business  is  the  report  of 
ihe  Committee  on  Next  Place  of  Meeting. 

Mr,  Persons  then  submitted  the  following 

REPORT  OF  COMMITTTEE  ON  NEXT  PLACE  OF 
MEETING. 

To  the  Members,  the  Ohio  Gas  Light  Association: 

Gentlemen  : — We,  your  Committee  on  Place  of  Next  Meet- 
ing, beg  leave  to  report  as  follows : 

We  have  received  with  great  pleasure  urgent  invitations  from 
Toledo,  Indianapolis,  Cincinnati  and  Columbus. 

We  have  discussed  with  various  members  of  the  Association 
as  to  the  advisability  of  going  out  of  the  stale.  The  general  opin- 
ion seems  to  prevail  tliat  we  are  large  enough  in  membership  out- 
side of  the  state  to  warrant  meeting  in  a  neighboring  state.  We, 
therefore,  recommend  Indianapolis  as  the  place  of  our  next  meet- 
ing. If  it  is  the  sense  of  the  Association  that  we  hold  the  meeting 
in  this   state,  we  recommend  Toledo  as  second  choice. 

We  are  not  unmindful  of  the  ui^ent  invitation  to  go  to  Cincin- 
nati or  Columbus,  but  having  recently  held  meetings  in  both 
cities,  it  seems  advisable  to  move  about  and  into  new  pastures. 
Respectfnily  submitted, 

F.  R.  Persons, 
B.  W.  Perkins, 
E.  D.  Abbott, 

Committee. 
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Mr.  Butterwobth  : — I  wish  the  Committee  on  Next  Place 
of  Meeting,  if  it  has  it,  would  read  the  invitation  from  Columbus. 

Mr.  Persons  : — I  will  be  very  glad  to  read  it.  The  letter  from 
Mr.  Butterworth  is  as  follows: 

To  the  Committee  on  Next  Place  of  Meeting: 

Gentlemen  : — On  behalf  of  the  Columbus  Gas  Company  and 
the  Columbus  Board  of  Trade,  I  cordially  invite  and  urge  you  to 
name  Columbus  as  the  next  place  of  meeting. 

Columbus  is  not  tMily  the  birthplace  and  logical  home  of  the 
Association,  but  it  is  very  centrally  located  with  reference  to  our 
membership,  can  be  easily  and  quickly  reached  by  many  direct 
lines  of  railway  from  the  various  parts  of  Ohio  and  the  surround- 
ing states,  and  has  the  best  of  hotel  facilities.  I  feel  sure  that  a 
majority  of  our  members  would  prefer  Columbus  to  any  other 
city  as  the  next  place  of  meeting.  Furthermore,  I  think  I  can 
promise  the  members,  if  you  should  come  to  Columbus  a  year 
hence,  a  most  interesting  trip  to  Lancaster,  where  you  may  inspect 
the  great  gas  wells  of  the  Sugar  Grove  field  and  watch  the  opera- 
tions of  the  i,ooo-hor5e-power  gas  engine  and  pump  described  to 
you  by  Mr.  Eysenbach  this  morning. 

Very  respectfully, 

Irvin  Butterworth. 

Mr.  Persons  : — If  a  motion  is  in  order,  I  move  that  the  report 
of  the  committee  be  amended  by  inserting  the  words  "City  of  Co- 
lumbus" in  place  of  the  words  "City  of  Indianapolis."  I  think  it 
would  please  Mr.  Coherty  more,  probably,  if  we  met  in  Columbus 
— it  is  his  native  town — and  I  would,  therefore  move  to  amend  the 
report  by  substituting  Columbus  for  Indianapolis. 

The  motion  was  then  seconded  and  unanimously  carried. 

The  President  :^The  next  order  of  business  will  be  the  read- 
ing of  the  report  of  the  Committee  on  Memorials. 

John  R.  Lynn  then  read  the  following 

REPORT  OF  THE  COMMITTEE  OX  MEMORIALS. 

To  the  Members,  the  Ohio  Gas  Light  Association: 

Gentlemen: — Your  Committee  on  Memorials  would  respect- 
fully submit  the  following : 

Henry  Ranshaw,  President  and  Manager  of  the  Stacey  Manu- 
facturingiCompany,  liied  January  30,  1900.     Identified  with  the 
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above-named  company  since  1851,  Mr.  Ranshaw  was  deeply  inter- 
ested in  the  welfare  of  our  industry,  and,  while  unknown  to  a  great 
many  of  our  rnembers,  possessed  a  place  in  the  esteem  of  his 
acquaintances  that  is  commendable  to  all.  His  decease  is  deeply 
regretted,  and  the  Association  loses  a  member  of  sterling  worth 
and  intelligence. 

George  Treadway  Thompson,  that  warm-hearted  friend,  genial 
companion  and  able  practitioner,  died  at  Denver,  Colo.,  on  the 
night  of  October  i,  1900,  at  the  early  age  of  31  years.  His  career 
has  been  too  closely  woven  with  the  recent  history  of  the  gas 
industry  to  require  comment  at  this  time.  In  the  zenith  of  its 
brilliance,  a  great  light  has  been  extinguished,  and  yet  we  know 
that  its  reflection  will  extend  on  and  on  to  remove  the  shadows 
for  a  future  generation  of  gas  engineers  and  managers.  Words 
cannot  express  the  true  loss  sustaine<l  by  us  in  his  departure.  We 
simply  leave  him  to  j'our  appreciative  memories  and  thank  a  wise 
Omnipotence  that  his  brief  life  and  character  were  given  mankind. 

Herman  Wilkiemcyer,  a  pioneer  of  this  Association  and  one 
of  its  former  Presidents,  died  at  Cincinnati,  November  20.  1900, 
at  the  age  of  48  years.  ,-\lwa\s  one  of  our  most  active  and  indus- 
trious members,  read}'  at  all  times  to  aid  in  making  our  sessions 
useful  and  instructive,  his  genial  face  will  be  greatly  missed  at 
our  annual  gatherings.  His  successful  business  career,  excellent 
citizenship  and  high  personal  character  combined  to  make  a  man 
beloved  and  esteemed  by  his  fellowmen. 

Whereas,  It  has  pleased  the  Great  Author  of  man's  coming 
and  going  to  remove  from  us  these  friends ;  be  it 

Resolved,  That  this  Association  express  its  deep  regret  at  the 
irreparable  loss  sustained ;  and  be  it  further 

Resolved.  That  we  extend  our  heartfelt  sympathy  to  their 
respective  families  and  intimate  friends,  that  this  report  be  em- 
bodied in  the  record  of  this  Association,  and  that  a  copy  thereof 
be  transmitted  to  the  immediate  family  of  each  of  the  above 
deceased  members. 

Respectfully  submitted, 

B.  E.  Chollar,  Chairman, 
John  R.  Lynn, 
James  E.  St.\cey, 

Committee. 
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Mr.  Bi'TTERwoRTH : — I  move  the  adoption  of  the  report  by  a 
standing  vote. 

The  motion,  being  duly  seconded,  was  then  unanimously  car- 
ried by  a  standing  vote. 

The  President  : — The  next  order  of  business  is  a  paper  on 

THE  PROP(JRTION.'\L  STATION  METER. 

GEORGE  W.  BARNES. 

Ill  bringing  this  subject  before  the  convention,  it  is  my  purpo.se 
to  open  a  line  for  discussion,  rather  than  give  a  lengthy  paper  on 
the  "proportional  meter." 

A  proportional  meter  is  rather  an  old  than  a  new  machine,  as 
we  find  as  early  as  1863  records  of  a  device  known  as  "an  improve- 
ment in  water  meters,"  described  as  'a  meter  in  which  the  iluid  is 
divided  into  two  streams — one  relatively  large,  the  other  a  small 
stream — in  such  a  manner  as  to  allow  the  small  stream  to  pass 
through  the  meter  and  the  large  stream  around  the  meter."  Hence 
a  proportional  meter  as  known  to-day.  This  was  followed  by 
many  others,  but  with  no  marked  success  until  a  demand  for  a 
'meter  of  this  kind  was  created  by  the  natural  gas  companies,  then 
the  matter  was  taken  up  to  fill  this  demand.  Then  was  found  the 
difficulty  that  had  been  eiicoimtered  in  all  earlier  experiments, 
lo-wit — the  maintaining  of  a  constant  ratio  of  drop,  or  absorption, 
through  the  proportionate  openings.  The  difficulty  was  finally 
overcome  through  long  and  discouraging  experiments,  which  pos- 
sibly some  of  us  experienced,  in  part,  at  least.  This,  however, 
brings  us  to  the  proportional  meter  of  to-day,  and  the  considera- 
tion of  its  adaptability  to  the  duties  of  a  station  meter. 

Here  let  me  briefly  describe  the  operation  of  the  proportional 
meter  as  we  have  it  to-day;  A  represents  the  fluid  inlet.  The 
delivery  chamber,  B,  is  separated  from  the  inlet,  having  an  opening 
controlled  by  direct  inlet  valve  r.  This  valve  is  mounted  on  a  stem 
which  slides  longitudinally,  and  moves  with  the  flow  of  the  fluid 
current  to  close  the  inlet  (^ning.  To  the  end  of  the  rod  is  secured 
diaphragm  3,  consisting  of  the  usual  center  plate  and  flexible  annu- 
lus,  which  is  secured  in  the  casing.  C  is  a  tally  meter  connected 
to  the  inlet.  A,  From  the  tally  meter,  the  fluid,  which  has  been 
measured  therein,  passes  into  chamber  D.  This  chamber  communi- 
cates with  delivery  chamber,  B,  by  an  opening  which  is  contrcJled 
by  valve  2,  mounted  on  the  same  stem  with  valve  i.    The  area  of 
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the  openings  for  the  meter  delivery  valve  is  made  such  that  its  ratio 
to  the  area  of  the  opening  of  the  direct  inlet  valve  shall  be  equal 
to  the  ratio  of  the  determined  capacity  of  the  tally  meter  to  the  vol- 
ume of  fluid  passing  through  the  direct  delivery  valve,  so  that  un- 
der all  degrees  of  opening  of  the  direct  delivery  valve  and  the  meter 
delivery  valve,  the  proportionate  delivery  of  the  meter  is  constantly 
equal  to  the  predetermined  fraction  of  the  supply  volume  with 


DIAGRAM  SHOWI^fC  ARRANGEMENT  OF  PROPORTIONAL  METER. 

which  the  capacity  of  the  tally  meter  accords.  The  effe<!tive  area 
of  diaphragm  3,  which  constitutes  what  is  termed  a  "low-pressure 
plate,"  is  greater  than  the  effective  area  of  the  inlet  valve  i,  whidi 
m  this  form  is  bath  a  valve  and  a  "pressure  plate." 

The  operation  is  as  follows :    The  fluid  at  A  passes  through 
_  tally  meter  to  chamber  D,  until  sufficient  pressure  has  accumu- 
lated therein  to  actuate  valve  rod  so  as  to  move  valve  I  into  an 
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open  position,  this  rod  at  the  same  time  opening  the  meter  de- 
hvery  valve  2.  .The  fluid  then  passes  through  the  direct  ad- 
mission valve  into  the  delivery  chamber,  B,  and  also  by  the  way 
of  tally  meter  and  meter  delivery  valve  2  into  same  chamber,  from 
which  it  passes  into  the  outlet. 

,  To  maintain  the  required  proportion  of  flow  of  fluid  through 
the  direct  admission  valve  and  the  meter  delivery  valve,  it  is 
necessary  that  there  shall  be  a  constant  ratio  of  drop.  This  ratio 
of  Arop  in  pressure  is  obtained  and  maintained  by  means  of  high- 
pressure  plate  constituted  by  valve  i  itself,  which  is  opposed  by 
low-pressure  plate  3,  of  a  greater  area,  which  is  acted  on  by  less 
pressure,  namely,  that  which  is  passed  through  the  tally  meter. 
These  two  pressure  plates,  acting  in  opposition  to  each  other, 
force  valve  i  to  a  position  where  equilibrium  is  established  be- 
tween the  pressures  acting  upon  the  pressure  plates.  If  the 
amount  of  the  absorption  of  the  pressure  by  the  tally  meter 
varies,  it  is  evident  that  a  corresponding  variation  of  pressure 
will  occur  in  the  diaphragm  chamber  D,  thus  changing  the  posi- 
tion of  the  direct  inlet  valve  and  meter  delivery  valve  to  cor- 
respond thereto. 

The  difference  in  the  pressures  acting  on  the  two  plates,  is  of 
course  due  to  the  absorption  of  pressure  by  the  tally  meter.  If 
the  absorption  of  the  tally  meter  is  equal  to  i-inch  water  column, 
then  the  difference  in  the  pressure  acting  on  the  high-pressure 
plate  and  the  pressure  acting  on  the  low-pressure  plate  will  be 

1  inch.    In  this  case  the  drop  through  the  direct  inlet  valve  will  be 

2  inches,  and  the  drop  through  the  meter  delivery  valve  i  inch, 
and  if  the  relative  area  of  opening  of  the  small  valve  is  i  per  cent., 
the  flow  through  these  valves,  being  proportioned  to  their  area 
and  the  square  root  of  the  drop  through  them,  the  volume  per 
inch  of  area  passing  through  the  direct  inlet  would  be  1.414  times 
the  volume  per  square  inch  of  area  passing  through  the  meter  at 
delivery  valve,  since  the  square  root  of  two  equals  1.414,  and  the 
square  root  of  one  equals  i. 

If  the  absorption  of  the  tally  meter  should  increase  to,  say  2 
inches  water  column,  the  delivery  of  volume  remaining  the  same, 
the  pressure  on  the  low-pressure  plate  or  diaphragm  would  be 
reduced,  and  the  pressure  acting  on  the  high-pressure  plate  would 
■  remain  the  same ;  the  proportional  valves  would  then  be  forced 
■to  a  more  nearly  closed  position  until  the  pressure  accumulated 
and  equilibrium  was  again  established,  and  the  pressure  acting 
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oil  high-pressure  plate  will  be  equal  to  2  inches,  and  that  on  the 
low-pressure  plate  equal  to  4  inches.  In  this  case,  the  drop 
through  the  direct  inlet  valve  is  4  inches,  and  the  drop  through 
the  iTieter  delivery  valve  2  inches.  The  square  root  of  4  being 
equal  to  2,  and  the  square  root  of  2  being  equal  to  1.414.  2  divided 
by  1. 414  equals  1.414,  the  same  ratio  as  before.  This,  as  you  will 
see,  leaves  the  ([uestion  of  accuracy  to  two  features  of  the  ma- 
chine— the  tally  meter,  and  the  parts  free  from  obstruction  by 
foreign  matter. 

This,  gentlemen.  I  ho]>e  will  bring  before  you  the  subject  in  a 
manner  to  call  forth  your  expressions,  which  done.  I  leave  it  with 
yon,  with  my  thanks  for  your  attention  to  the  reading. 

Disrussio.v. 

TiiK  Prk-^hiknt; — Mr.  ChoUar,  I  would  like  to  have  you  dis- 
cus.-; the  pai>er. 

-Mk.  Cih)I,l,\h: — I  am  hardly  fit  to  start  the  discussion.  Some 
of  you  know  much  more  aboiU  the  meter  than  I  do.  We  have 
three  ourselves;  they  have  been  delivered  and  have  been  tested, 
but  we  have  not  them  in  practical  use  yet.  On  the  arrival  of  the 
meters  we  attempted  to  make  a  test,  and  for  want  of  a  better 
method  we  connected  them  in  tandem  or  in  series.  We  bolted  the 
three  meters  directly  together,  and  found'  by  this  arrangement 
that  there  was  no  corresix>ndence  whatever.  The  meters  all 
measured  difTercntJy,  and  in  connecting  the  different  meters  in 
ditil'erent  order,  there  seemed  to  he  no  system  whatever  to  it. 
They  registered  anj'  way  and  every  way ;  and  after  experiment- 
ing with  them  several  days  without  success,  we  became  consider- 
ably disgusted  with  them  and  thought  the}'  were  no  gocwl.  We  sent 
for  Mr.  Wylic.  He  came  out  there,  and  I  think  he  was  a  little' 
stumped  himself  the  first  day.  At  least  he  didn't  accomplish 
much  the  first  day,  but  shortly  after — I  think  on  the  second  day — 
he  separated  the  meters,  putting  the  second  meter  probably  4  or 
5  feet  away  from  the  first,  and  the  third  one  probably  15  feet  away. 
That  allowed  a  full,  free  and  even  flow  from  one  meter  to  an- 
other, which  we  did  not  have  in  the  first  arrangement.  By  this 
arrangement  we  found  that  the  first  meter  and  the  last  meter  cor- 
responded almost  i>erfectl>'.  There  was  so  little  error  that  it 
might  have  been  overlooked  entirely.  They  were  practically  the 
same.  The  middle  meter  did  not  correspond  perfectly,  but  it  was 
near  enough  for  all  practical  purposes,  and  it  might  have  been 
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used  without  a  station  meter  nicely.  Then  by  changing  the 
meters  in  different  combinations,  the  meter  that  was  put  first  in 
the  series  and  the  last  meter  agreed  perfectly ;  so  that  we  are  fully 
satisfied  with  them  and  think  they  arc  all  right  and  will  answer  all 
practical  pur^xjses  very  nicely  provided  they  are  kept  clean.  They 
will  require  a  little  care  in  cleaning'  out  the  dirt  caused  by  naph- 
thaline or  something  of  that  kind.  I  doubt  if  they  will  require  any 
more  care  than  the  ordinary  station  meter,  because  I  have  seen 
the  ordinary  station  meter  filled  up  with  naphthaline  inside  the 
drum,  which  would  prevent  it  from  registering  accurately.  We 
have  been  well  enough  satisfied  with  the  meters  to  put  them  into 
practical  use,  and  they  will  be  in  operation  in  a  few  days.  We 
fully  believe  they  are-  all  right. 

J.\MKS  T.  Lynn: — Did  you  try  these  proportional  station 
meters  on  diflferent  flows?  We  have  had  some  experience  with 
proportional  station  meters  in  the  natural  gas  business,  and  I  find 
that  they  vary  very  much  in  the  amount  of  the  flow'.  That  is,  you 
take  a  meter  with  a  capacity  of  10,000  cubic  feet  an  hour,  and  if 
you  run  it  up  to  the  capacity  of  10,000  cubic  feet,  you  will  get  a 
pretty  accurate  measurement,  but  if  you  are  passing  1,000  or 
1,500  feet  through  the  proportional  station  meter  you  do  not  get 
good  results. 

Mr,  Choi.lar: — We  tested  these  meters  at  probably  10  or  15 
different  rates  br  possibly  more,  and  we  had  no  such  differences 
at  all.  They  were  accurate  at  all  rates  practically;  that  is,  they 
agreed. 

Mr.  Lynn  : — Did  you  make  a  test  with  another  meter? 

Mr.  Choll.\r: — We  tested  them  in  tandem,  which  I  think 
was  better  than  testing  them  with  another  meter. 

Mb.  Lynn: — Of  course,  there  may  have  been  some  improve- 
ments made  on  them  since  the  test  I  refer  to.  It  was  two  or  three 
years  ago  that  I  had  some  experience  with  them. 

Mr.  Chollar: — When  they  are  adjusted  and  properly  tested, 
I  think  you  will  find  them  satisfactory.  If  a  meter  should  be 
made  and  not  adjusted  for  a  low  rate  or  a  high  rate,  it  might  not 
register  correctly;  but  when  a  meter  is  properly  adjusted  for  all 
rates  I  think  it  will  register  correctly  on  different  rates. 

John  R.  Lvnn; — I  would  like  to  ask  Mr.  Barnes  if  a  meter 
which  is  made  to  take  care  of  a  high  rate  of  consumption  will  reg- 
ister correctly  on  what  we  might  call  a  minimum  volume  per  hour, 

Mr.  Barnes: — A  good  deal  would  depend  on  the  instructions 
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that  the  meter  maker  would  get  in  building  his  meter.  The 
method  of  testii^  all  large  machines  is,  that  you  test  them  for  the 
work  that  you  suppose  they  will  do.  When  you  get  down  to,  say, 
200  or  1,000  feet  per  hour,  with  a  proportional  station  meter,  you 
are  approaching  house  meter  volumes.  While  it  could  be  tested 
down  that  Iqw,  I  don't  believe  any  proportional  meter  builders 
make  a  habit  of  testing  that  low,  unless  by  special  request  They 
could  be  made  so  as  to  be  adjusted  to  a  very  low  volume.  It  re- 
quires considerable  work,  but  they  can  be  made  to  do  that.  Then 
€hat  will  make  your  meter  accurate  between  two  extremes. 

Mr,  Stone  : — I  would  like  to  ask  how  low  a  pressure  a  pro- 
portional meter  is  supposed  to  work  on  and  what  would  be  prob- 
ably the  maximum  drop  that  would  be  necessary  to  make  it  work 
accurately, 

John  R.  Lynn: — We  have  had  experience  with  two  propor- 
tional meters,  and  the  results  were  widely  different  in  the  two 
cases,  and  yet  I  think  the  matter  might  be  explained.  That  is,  it 
was  between  the  relief  holder  and  the  holder  which  fed  the  city, 
and  I  presume  the  gas  passed  through  at  a  pressure  of  somewhere 
between  6  and  8  inches  water  column,  I  graduated  the  holder 
and  found  the  meter  registration  was  as  nearly  perfect  as  we 
could  expect  with  another  meter.  We  placed  one  at  Bellevue,  and 
I  think  Mr.  McMillen  had  quite  a  little  difficulty  with  it  In- 
stead of  placing  it  on  the  inlet  of  the  holder,  we  placed  it  on  the 
outlet,  so  that  it  measured  the  output  of  the  plant.  I  think  in  that 
case  the  pressure  was  about  2,5  inches. 

Mr.  McMillin: — Three  inches. 

Mr.  Lynn  : — Three  inches  water  column.  I  think  it  registered 
about  30  per  cent,  of  the  gas  that  passed  the  meter. 

Mr.  McMilun  : — It  varied.  Sometimes  it  would  register 
under,  and  I  remember  in  one  or  two  instances  it  registered  prob- 
able two  or  three  times  the  output,  so  tlut  we  could  not  rely  upon 
it  in  any  way. 

Mr.  Andrews  : — I  would  like  to  have  an  answer  to  Mr.  Stone's 
question  if  Mr.  Barnes  can  answer  it. 

Mr.  Barnes  : — The  drop  varies  as  to  the  volume  passed.  The 
total  drop  of  the  meter,  as  you  will  see  by  the  paper,  is  double  that 
of  the  tally  meter.  You  put  a  tally  meter  on  a  building  meter. 
The  total  drop  of  the  meter  is  always,  as  I  before  suggested, 
double  that  of  the  tally.  If  your  coefficient  volume  or  your  meas- 
ured volume,  is  0,5  per  cent.,  or  1-200,  and  you  are  passing  loofxxt 
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feet  an  hour,  then  you  take  1-200  of  that.  Then  the  absorption  of 
your  tally  meter  at  that  volume,  through  the  tally  meter,  equals 
one-half  the  drop  of  the  total  meter,  so  that  it  is  comparable  on 
that  basis  with  what  passes  through  the  ordinary  house  meter. 
To  come  down  accurately,  you  can  pass  150,000  feet  of  gas 
through  a  proportional  station  meter  on  i  inch  of  drop.  That  is 
the  maximum  drop  for  that  flow  of  gas.  Then  possibly  if  you 
were  passing  through  the  same  machine,  say,  50,000  feet,  your 
drop  would  be  four-tenths.  The  variation  is  between  these  two, 
and  as  you  get  below  50,000,  the  drop  decreases  until  you  reach 
the  minimum  of  your  tally-meter  drop. 

Mr.  Eysenbach  : — I  would  like  to  ask  how  they  test  these 
meters?  I  believe  I  have  heard  that  they  have  a  special  means  of 
testing  them,  that  is,  a  usual  method  of  testing  them.  Do  you 
k-now  anything  about  that,  Mr.  Barnes  ? 

Mr,  Barnes  : — Have  you  reference  to  the  testing  by  the  build- 
ers, or  a  test  in  your  works  ? 

Mr.  Eysenbach  : — A  test  in  the  works. 

Mr.  Barnes: — I  would  suggest  in  that  case  a  test  similar  to 
the  one  we  use.  That  is,  by  a  flow  meter.  It  is  rather  a  long  ex- 
planation for  me  to  teil  you  how  the  flow  meter  was  built,  but  I 
can  tell  you  the  operation  of  it  very  briefly.  Where  you  want  an 
absolute  test  it  is  the  only  method.  The  method  is  this :  We  have 
a  large  drum,  say,  48  inches  in  diameter,  with  an  interior  drum 
of  about  half  that  diameter.  The  interior  drum  is  perforated  with 
as  many  small  holes  as  we  can  get  in  the  sheet.  The  outer  one 
has  calibrated  holes,  giving  a  certain  flow  with  certain  pressure. 
For  instance,  take  one  with  a  1.5-inch  calibrated  hole  through  a 
1-16  thickness  of  plate,  with  the  thermometer  at  70  and  the  bar- 
ometer at  30,  and  you  will  get  exactly  i  foot  per  second  with  a 
4-incli  pressure.  Now,  the  only  adjustment  necessary  to  main- 
tain that  is  the  adjustment  of  pressure  to  suit  the  atmospheric 
conditions.  For  instance,  we  find  that  the  thermometer  is  60  and 
the  barometer  29.3.  Then  we  figure  the  exact  amount  of  pressure 
to  be  required  to  pass  this  flow  of  i  foot  per  second  through  the 
orifice,  then  we  start  the  meter ;  we  start  a  constant  flow  through 
the  meter,  which  also  passes  through  the  flow  meter  against  the 
atmosphere.  The  flow  would  then  be  exactly  roo  feet  in  100  sec- 
onds. We  gage  the  hand  of  the  meter  with  a  stop  watch.  We 
stop  the  watch  when  it  has  exactly  reached  100  feet.  If  it  has 
required  105  seconds  for  the  100  feet  to  pass,  then  the  error  is 
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5  per  cent. ;  if  it  has  passed  in  95  seconds,  the  error  is  the  other 
way  5  per  cent. 

Mr.  Evsenbach  : — What  did  you  say  the  pressure  was  ? 

Mr.  B.\rnes: — The  barometer  at  30  and  the  thermometer  at 
70,  Then  we  regulate  the  pressure  to  suit  the  atmospheric  ccm- 
(Mtions.  That  pressure  is  controlled  by  a  very  sensitive  governor. 
It  is  held  constant  after  we  have  determined  the  pressure.  For 
instance,  we  may  find  one  day  the  pressure  required  is  3.95  inches 
of  water  pressure,  and  we  set  our  regulator  at  that  and  maintain 
'  it  constantly.  Possibly  the  next  day  it  will  require  4.5  inches  of 
water,  and  so  on. 

J,\MES  T.  Lynn: — How  do  you  test  these  meter  provers? 
What  system  do  you  use  to  prove  them? 

Mr.  B.\rnes  : — I  intended  to  give  that,  Mr.  Lynn,  The  method 
is  Ihis :  We  have  a  very  accurate  prover  which  we  know  by  both 
Government  tests  and  our  own  tests  to  be  a  very  accurate  lOO-foot 
ordinary  prover.  We  made  this  drum,  as  I  described  before,  put 
it  on  the  prover,  and  for  days — I  do  not  know  how  long  a  time — a 
very  com)>etent  man  took  charge  of  it,  and  he  found  that  the 
result  obtained  that  way  was  absolutely  correct :  it  took  through 
this  orifice  just  one  second  for  i  foot  of  air  to  pass  at  a  pressure  of 
4  inches,  Xow,  just  to  carry  that  a  little  farther.  There  are  a 
number  of  these  holes — enough  to  carry  on  the  test  as  far  as  you 
want  to  carry  it.  These  holes  are  stopped  perfectly  tight  with 
plugs,  and  each  one  represents  just  so  much — 100  feet  in  100  sec- 
onds. Then  )ou  take  out  one  plug  and  allow  that  to  run.  That  is 
^.foo  feet  i)er  hour.  They  test  that,  then  take  out  another,  and 
go  right  up  by  stages  3,600  feet  at  a  time.  That  is  the  usual 
method,  to  start  at  3,600  feel  and  then  go  back  for  a  low  test  to 
just  one-half  of  it,  or  what  is  called  a  :'half-hole."  When  you  get 
<lown  to  200  feet  an  hour  or  300  feet  an  hour  \ou  are  below  tlie 
volume  for  which  the  meter  was  intended  to  work,  and  it  is  liable 
to  be  anything  at  all.  L'nless  specially  retpiested,  as  I  stale<l  be- 
fore, I  <lo  not  think  tiiat  any  proportional  station -meter  builder 
would  run  a  meter  liown  below  about  one-twentieth  its  capacity. 

J.\MKS  T.  Lynn  ; — My  experience,  of  course",  has  been  princi- 
pally with  natural  gas,  where  the  consumption  varies.  For  in- 
stance, in  the  water  works  of  Detroit,  the  consiunption  there  would 
vary.  They  had  three  boilers,  two  large  Ixjilers  and  a  small  one ; 
the  large  boilers  were  about  250  horse-power  and  the  small  one 
phout  50  horse-imwer.    ^N'e  found,  when  they  were  running  the 
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50-horse-power  boiler,  they  were  getting  gas  for  about  nothing ; 
tliat  the  proportional  station  meter  was  registering  hardly  anything. 
When  they  had  the  full  load  on  we  were  getting  about  what  was 
due  us.  I  have  had  experience  with  about  20  or  30  proportional 
station  meters  and  I  have  never  found  one  of  them  I  thought  was 
satisfactory. 

Mr.  Schwarm: — I  would  like  to  ask  if  about  three-fourths  of 
Che  natural  gas  that  is  sold  to  the  large  manufacturers  at  Pitts- 
burgh is  not  measured  through  the  proportional  station  meter? 

Mr.  B.vrnes: — I  would  just  state  this,  since  you  have  asked 
that  question,  that  every  foot  of  it  that  is  sold  in  Pittsburgh  to-day 
and  for  the  last  ten  years  is  measured  in  that  way.  Am  I  not  right, 
Mr.  Holmes,  in  that  statement? 

Mr.  Holmes: — Yes;  I  should  think  about  10  years. 

Mb.  Schw.vrm  : — Have  they  practically  done  away  with  all  the 
large  old-style  meters? 

Mr.  11.\rn-es: — There  is  not  one  in  use  in  Pittsburgh. 

Mr.  L^'nn  : — That  does  not  coincide  with  the  statement  made 
by  Robert  Young.  He  told  me  not  three  months  ago.  in  talking 
about  the  proportional  station  meters,  that  he  ha<l  not  struck  one 
yet  that  was  correct.  They  were  aboiU  as  near  as  anything  that 
couhl  be  obtained,  but  he  said  there  were  none  of  them  correct. 
Of  course,  I  do  not  wish  to  '"knock"  the  proportional  station 
meters,  hut  simply  state  what  he  said. 

Mr.  H.-lRnes: — I  understand  that,  Mr.  Lynn,  but  the  question 
thai  I  answered  was  as  to  whether  they  were  using  projxirtional 
stattuii  meters  entirely  at  Pittsburgh  in  the  measurement  of  gas. 
I  sai<l  they  were.    That  is  the  c|uestion  I  answered. 

.\1r:  Kutterworth  : — Mr.  President,  I  move  a  vote  of  thanks 
to  Mr.  liarnes  for  his  very  valuable  paper.     (Seconded:  carried.) 

Thk  Prksidknt: — We  will  now  have  the  report  of  the  Com- 
mittee on  National  Advertising  Jhireau. 

Secretary  Jones  they  read  the  following 

REPORT  OF  THE  COMMITTEE  OX  XATIOX.^L 
.\DVERTISIXG  BCREAC. 

To  the  Members,  the  Ohio  Gas  Liiilit  Association : 

OE\'TLEMr-:.N : — Your  committee  on  establishing  a  National 
Advertising  Bureau  begs  to  report  that  the  matter  was  presented 
to  the  Western  Ga.^  Association  at  its  May  convention  in  Chicago, 
and  E.  G,  Pratt,  of  Des  Moines,  Ta.,  was  appointed  as  the  repre- 
sentative of  that  -Association.    The  matter  was  also  presented  to 
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the  American  Gas  Light  Association  at  its  October  convention  in 
Denver,  and  Frank  G.  Moses  was  appointed  as  representative  of 
that  Association,  The  committee  has  never  had  a  meeting  owing 
to  the  present  unfortunate  gec^raphical  situation  of  its  members, 
but  a  meeting  will  be  attempted  just  prior  to  the  Western  Gas 
Convention  at  Louisville. 

The  scheme  meets  with  the  unqualified  approval  of  many  prom- 
inent gas  men,  and  new  converts  arc  continually  being  heard  from. 
It  was  found  impossible  to  put  the  matter  on  an  active  basis  for 
the  present  season's  work,  and  during  the  present  season  nothing 
more  can  be  done  than  to  continue  the  investigation  and  popularize 
the  movement. 

Arrangements  have  been  made  with  certain  advertising  houses 
to  obtain  from  them  statistics  bearing  on  this  subject.  Several  of 
the  larger  gas  companies  are  going  to  extend  the  amount  of  their 
local  newspaper  advertising  and  others  will  inaugurate  an  adver- 
tising campaign  for  this  season  for  the  first  time.  These  results 
are  partially  due  to  the  agitation  of  this  National  Advertising 
Bureau,  and  the  good  results  of  more  general  advertising  of  gas 
cannot  but  benefit  the  whole  gas  business  even  though  the  adver- 
tising is  confined  to  the  local  papers.  Many  of  these  papers  find 
their  way  into  the  hands  of  the  consumers  of  other  cities,  and 
communicaton  between  these  and  other  cities  cannot  but  help  the 
gas  business  elsewhere.  The  more  advertising  talent  devoted  to 
pushing  the  gas  business,  the  better  will  this  class  of  advertising 
become.  Many  remarkable  examples  can  be  cited  of  the  efficacy 
of  proper  advertising.  The  results  obtained  last  season  from 
the  advertising  of  blue-flame  oil-stoves  by  the  Standard  Oil  Com- 
pany were  nothing  short  of  sensational.  If  clever  advertising 
will  sell  an  article  of  no  greater  merit  than  the  blue-flame  oil  stove, 
how  much  more  effective  would  it  be  for  gas  stoves  ?  The  average 
revenue  from  gas  stoves  exceeds  $20  per  annum,  and  it  has  been 
found  highly  profitable  by  manufacturers  of  other  articles  for 
household  use,  to  expend  over  $100,000  per  anmini  to  promote 
sales  of  commodities  whose  consumption  per  household  cannot 
exceed  $3  per  annum  and  sometimes  less  than  $1.  Soap,  baking 
jxjwdcrs  and  patent  medicines  are  amongst  the  most  marked  ex- 
amples of  the  results  that  arc  obtained  from  lavish  yet  judicious 
advertising. 

The  use  of  gas  for  fuel  purposes  can  only  be  made  universal 
hy  creating  a  universal  want  for  it,  and  all  the  people  cannot  be 
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reached  except  by  fetching  "Ads."  so  placed  and  designed  that 
they  will  be  read. 

It  is  estimated  by  experts  in  advertising  that  not  less  than 
$50,000  would  be  requirt^  for  one  season's  advertising,  such  as 
would  bring  results  which  would  leave  no  further  question  of  the 
profitableness  of  the  venture.  This  amount  looks  large  in  the 
a^^egate,  but  will  prove  insignificant  to  each  gas  company  if  a 
sufficient  number  will  participate.  Success  in  this  movement  will 
only  be  possible  by  the  active  support  of  those  favorable  to  the 
scheme  in  convincing  the  skeptics. 

Respectfully  submitted, 

Henry  L.  Doherty,  Committee. 

Denver,  Colo.,  March  5,  ipoi. 

The  President: — Gentlemen,  what  is  your  pleasure  with  re- 
spect to  this  report? 

Mr.  Hayward: — That  seems  to  be  a  report  on  progress,  is  it 
not? 

The  President  ;— Yes. 

Mr.  Hayward: — He  refers  to  the  meeting  of  the  committee 
before  the  Western  Association  at  Louisville.  I  move  you,  there- 
fore, that  the  report  be  received  and  filed  and  that  the  committee 
be  continued.  I  will  also  include  in  that  motion  a  vote  of  thanks 
to  Mr.  Doherty  for  his  diligent  efforts  in  this  matter,  {Seconded 
and  carried.) 

QUESTION  BOX. 

The  Presidekt: — Question  15 — "Can  a  by-product  coke-oven 
plant  be  successfully  operated  in  an  Ohio  town  of  over  100,000 
population?"    I  will  call  on  Mr.  Butterworth. 

Mr.  liuTTRRWOHTH : — I  do  not  know,  Mr.  President.  I  think 
it  would  depend  i>  little  bit  on  the  local  conditions  and  the  coke 
market  at  that  particular  place,  but  I  should  think  ordinarily  it 
would  be. 

Mr.  Andrews: — I  would  say,  gentlemen,  that  we  are  con- 
structing a  plant  iii  our  city,  but  we  have  not  completed  it  yet. 
I  am,  therefore,  not  in  a  position  to  say  just  what  the  results  will 
be,  but  I  should  judge,  as  Mr.  Butterworth  says,  local  conditions 
would  govern.  I  think  tiie  question  of  a  market  for  by-priKluct 
is  what  would  govern  as  to  the  advisability  of  putting  in  a  plant 
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of  that  kind.  If  you  could  sell  the  coke  at  a  good  figure,  as  well 
as  the  other  by-products,  there  is  no  reason  why  it  should  not  be 
a  paying  venture. 

Mr,  Coombs  : — This  question  speaks  of  a  town  having  a  popu- 
lation of  about  100,000  people.  Right  near  Youngstown  is  a  by- 
prCKluct  coke  oven  running  in  a  town  of  about  10,000  people. 

Mr.  Butterwortii  : — Is  it  a  success? 

Mr.  Coombs  : — Yes,  I  understand  it  is. 

John  R.  Lynk  : — I  suppose  you  can  find  coke  ovens  running 
in  smaller  places  than  that,  but  the  purpose  of  the  question  is 
whether  it  woukl  be  advantageous  to  somebody  doing  a  gas  busi- 
ness. 

Mr.  CooMiis: — That  is  true,  but  this  question  relates  to  a  city 
having  a  population  of  100,000.  Of  course  the  question  of  con- 
ducting a  by-product  coke  oven  in  connection  with  the  gas  business 
is  another  question. 

Mr.  Holmes; — I  do  not  see  why  a  by-product  coke  oven  in  a 
city  of  100,000  people  should  not  pay  well.  I  understand  that  tlie 
gas  from  a  by-product  coke  oven  is  practically  of  "velvet."  The 
coke  is  usually  readily  sold,  and  in  a  city  with  a  population  of 
100,000  people,  you  usually  have  a  great  many  good  Iiouses.  If 
it  is  a  natural-gas  town.  ;-ou  could  figure  about  20,000  connec- 
tions, calculating  about  five  people  to  each  house,  so  that  if  you 
had  only  50  per  cent,  of  that,  there  would  be  10.000  connections, 
an<l  if  \ou  could  sdl  your  gas  to  10,000  ]K"ople  you  would  certainly 
have  a  very  nice  revenue  from  it,  and  the  revenue  from  your  by- 
products would  be  a  very  nice  thing  for  any  gas  company.  So 
that  I  believe  in  a  city  of  100,000  people  it  \\ould  be  a  very  good 
scheme  financially. 

JiniN  R.  Lv\.N  : — Mr.  President,  to  go  into  the  coke  business, 
you  biunji  up  against  ]>e<)j»le  who  arc  already  in  that  business  and 
who  have  established  a  commercial  Irade.  It  might  be  all  right  if 
somebody  had  the  money  to  put  into  a  place  of  that  kind  to  run  a 
by-product  business,  but  in  so  far  as  a  gas  company  taking  it  up, 
I  donbt  ver\'  much  whether  it  would  be  practicable, 

Jamks  T.  I.vn'.v  :— T  do  not  think  selling  coke  would  cut  any 
figure  at  all  in  this  matter.  If  any  Ixxly  in  a  town  of  100,000  in- 
habitants wants  to  go  into  the  business,  it  is  a  question  of  location 
ami  conditions.  I  think  the  matter  of  securing  coal  at  a  sufficiently 
low  figure  is  a  very  im]ionaiil  question.     I  think  he  can  get  rid 
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of  his  by-products  all  right,  but  the  very  important  question  is 
whether  he  is  located  conveniently  to  the  coal  fields. 

Mr.  Persons: — He  might  move  the  town  down  to  the  coal 
aelds. 

Mb.  Lynn  ; — If  he  would  move  the  town  down  into  West  Vir- 
ginia somewhere  he  would  be  all  right. 

The  President: — Question  14 — "What  is  the  best  roof  for  a 
retort  house?  If  slate,  how  fasten  it?"  I  will  call  on  Mr.  Butter- 
worth. 

Mr.  Butterworth  : — I  remember  answering  that  question 
once  before  in  this  Association,  but  they  do  not  seem  to  have  fol- 
lowed my  advice.  I  do  not  know  whether  General  Harbison's  advice 
— which  he  says  he  gives  away — is  received  any  more  favorably 
than  mine  or  not.  I  would  put  on  a  board  and  gravel  roof — board 
and  felt  covered  with  gravel.  We  have  one  of  that  sort  in  Co- 
lumbus, and  it  has  caused  us  no  trouble  whatever.  It  has  been  on 
for  some  years.  It  is  an  inexpensive  roof,  does  good  service  and 
does  not  corrode.  It  is  high  enough  above  the  benches  so  that  it 
will  not  get  afire.  We  have  no  trouble  with  it  whatever.  It  is  very 
cheap  and  it  lasts  a  long  while. 

The  President: — That  answers  the  first  part  of  the  question, 
but  in  case  you  have  a  slate  roof,  how  are  you  to  fasten  the  slate 
on? 

Mr.  Buttebworth  : — You  won't  have  to  use  slate  if  you  fol- 
low the  advice  just  given. 

Mb,  Schw.\hm  : — I  used  slate  and  fastened  it  on  with  copper 
nails — nails  put  in  from  the  top  and  bent  around.  They  have 
proved  very  satisfactory.  We  never  have  a  bit  of  trouble  with  it, 
and  it  is  water  tight. 

Mb.  Somehvili.e: — Copper  nailing  does  not  suit  in  my  experi- 
ence as  well  as  lead  wire.  I  had  some  experience  on  this  subject 
some  years  ago,  and  I  used  lead  wire  aliout  0.25  inch  thick.  It 
comes  in  reels  something  like  small  lead  pipe,  and  you  can  take  off 
a  piece,  cut  it  off  the  required  length,  put  a  head  on  it,  make  it 
straight  and  then  twist  is  around  the  rafter.  That  is  the  best  thing 
I  ever  got  for  the  purpose  of  fastening  slate  on  a  retort  roof.  Wt 
have  had  no  trouble  .since  and  it  has  lasted  for  a  number  of  years— 
I  cannot  tell  how  many.  Not  one  has  given  way,  and  it  is  so  easily 
mended  and  hand}'. 

Mr.  Andrew.s: — We  have  just  finished  putting  on  some  roofs 
of  Ludowici  terra-cntta  tile.     I  think  that  is  the  coming  roof  for 
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places  where  there  is  a  great  deal  of  moisture  and  corrosion  from 
evaporation.  It  is  made,  as  you  well  know,  of  burnt  clay,  in  the 
regular  form  of  a  brick,  and  it  has  an  offset  which  fits  down  just 
above  the  angle  iron,  preventing  the  roofing  from  sliding  down: 
so  that  all  you  have  to  fasten  it  down  for  is  simply  to  hold  it 
against  the  wind.  It  has  a  small  hole  in  it  to  run  a  copper  wire 
through,  and.  fastening  that  down  over  the  angle  iron,  you  have  a 
roof  that  ought  to  be  practically  indestructible.  You  can  also  get 
glass  tile  as  well  as  terra-cotta  tiling,  to  work  right  in  with  the 
other,  so  that  sk)lights  can  be  put  anywhere  in  the  roof  as  desired. 

Mr.  Maxon  : — I  would  like  to  ask  Mr.  Somerville  where  that 
lead  wire  can  be  obtained. 

Mr.  Somerville: — I  got  another  party  to  procure  it  for  me. 
and  I  do  not  exactly  know  where  he  got  it.  I  can  easily  ascertain, 
and  will  let  you  know, 

Mr.  Choll.^r: — I  understood  Mr.  Somerville  to  say  that  the 
wire  was  0.25  inch  think.  Isn't  that  a  pretty  large  wire  to  fasten 
slate  on  with  ? 

Mr.  Somerville: — I  would  not  be  sure  about  that,  but  I  think 
that  was  about  its  size, 

Mr.  Lynn  : — I  had  some  experience  with  a  retort  house  roof 
in  a  cyclone  district  of  southwestern  Missouri.  I  have  been  raised 
in  practically  the  same  school  as  Mr,  Somerville,  who  speaks  about 
using  lead  nails.  We  have  always  put  our  retort  house  roofs  on 
with  lead  nails.  I  put  one  on  out  in  Missouri  last  year  with  lead 
nails,  and  about  the  time  the  roof  was  finished  we  had  one  of  our 
gentle  breezes  blow  out  there,  and  half  of  it  went  down  on  the 
sidewalk.  It  straightened  the  lead  nails  right  out.  The  nails  were 
about  3-16  inch  thick,  and  they  were  fastened  on  the  purlins 
through  the  slate.  The  purlins  were  made  of  angle  iron,  with  the 
flat  part  of  the  angle  iron  lying  up  to  the  roof,  so  that  the  leail 
nails  not  only  came  under  the  angle  iron,  but  came  around  and 
fastened  on  top  again.  Still  the  wind  took  it  off,  so  I  took  the 
whole  roof  off  again  and  put  it  on  with  copper  nails.  I  don't  know 
how  it  is  going  to  stand  corrosion,  but  it  has  been  my  experience 
with  lead  nails  that  there  is  danger  of  the  roof  blowing  off.  Wc 
have  had  large  wind  storms  since. 

General  Hardison  :^Some  12  or  15  years  ago  I  built  a  retort 
house  in  Hartford,  and  it  has  hafl  a  varied  experience.  Wc 
decided  that  the  best  was  none  too  good,  as  in  all  other  matters. 
We  bought  a  very  superior  quality  of  Vermont  slate,  22  inches 
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long,  and  put  them  on  with  a  double  lap.  We  got  lead  nails  about 
3  inches  in  length  and  3-16  inch  in  diameter,  with  flat  heads,  and 
with  a  pair  of  pincers  the  men  wired  those  slates  down  around 
the  purlins,  and  in  12  or  15  years  of  use  we  have  never  discovered 
a  loose  or  broken  slate.  We  have  tried  almost  every  other  means 
of  attaching  them  to  the  roof,  and  had  a  great  deal  of  trouble  pre- 
vious to  that  time  in  fastening  the  slate;  securely.  It  Itas  proven 
eminently  satisfactory. 

Mr.  Lynn: — What  kind-of  plyers  did  you  use  in  fastening 
these  nails  under  the  purlins? 

Gener.\l  H.\rbisom — Just  ordinary  pincers  were  used  by  the 
men  in  putting  them  on.  They  could  bend  the  nails  right  around 
the  purlins  without  any  difficulty,  perhaps  a  0.75  inch  purlin ;  per- 
haps it  might  have  been  an  inch.  It  has  been  so  man>'  years  since 
it  was  done  that  I  do  not  remember,  but  perhaps  0,75-inch  purlin. 
They  bent  them  around  the  sharp  corners  with  no  trouble  what- 
ever. 

Mk.  Lynn: — Did  I  understand  that  you  used  an  inch  purlin 
for  a  22-inch  slate  ? 

Gener.\l  Harbison  : — I  said  I  could  not  remember  the  size, 
because  it  was  so  many  years  ago,  but  the  purlins  were  such  as 
were  put  on  by  Bartlett,  Haywood  &  Co.,  of  Baltimore,  who  did 
the  iron  work  on  the  roof,  and  they  used  their  judgment  in  the 
dimensions  of  the  iron  work  more  than  mine. 

Mr.  Stone: — 1  was  the  gentleman  who  asked  that  question 
and  wanted  the  information,  and  I  have  gotten  it.  I  am  much 
obliged  to  the  Association  for  the  diversity  of  opinion  which  has 
been  expressed.  When  I  went  to  Ashtabula  the  roof  was  put  on 
with  iron  wire  and  that  bursted  off  and  we  put  it  on  with  copper 
nails  and  for  some  reason  part  of  the  roof  came  off.  It  seemed 
to  corrode.  Then  we  got  some  lead  nails  and  put  it  on  with  them, 
and  then  the  slate  blew  off.  So  that  now  I  presume  we  will  be 
forced  to  try  the  advice  given  by  Mr,  Butterworth  and  use  some- 
thing like  he  suggests.  I  had  about  concluded  to  put  on  a  wooden 
roof  with  tar  and  gravel,  but  I  wanted  some  backing  before  I  pre- 
sented the  matter  to  mj'  company. 

General  Harbison  : — The  question  of  roofs  to  our  buildings 
is  a  very  important  matter.  For  many  years  we  thought  in  Hart- 
ford that  there  was  nothing  but  the  slate  roof  fit  to  put  on.  In 
the  past  half-dozen  years  we  have,  from  practical  experience, 
changed  our  minds.    We  now  use  on  our  roofs,  where  we  build  or 
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repair,  corrogated  iron  with  asbestos  covering  underneath  laid  on 
a  mesh  of  wire  to  keep  the  paper  from  sagging.  No  matter  what 
the  building  is  used  for,  purifying  houses,  meter  houses,  coal 
Jiouses,  or  any  other  house,  there  isn't  a  particle  of  moisture  which 
drops  from  the  roof  on  the  floor.  This  paper  takes  it  all  up.  I 
am  not  advertising  any  concern  and  I  am  not  interested  in  any 
of  that  kind  of  business  financially,  but  if  any  one  desires  informa- 
tion in  regard  to  it,  he  can  get  it  from  what  is  now,  I  presume,  the 
-■\merican  Bridge  Company.  It  is  par  excellence  tlie  finest  thing 
I  have  ever  seen. 

The  Association  then  adjourned  until  1 130  o'clock  of  the  same 
day. 

Second  Day. — Afternoon  Session, 

The  Association  met  at  2  P.  M. 

The  President  :— We  will  first  consider  the  paper  of  Mr. 
F.  W.  Stone,  of  Ashtabula,  O. 

TJie  author  then  read  his  paper  upon 

BUSINESS  (JUTSIDE  THE  USUAL  CHAXNEL. 


In  January  the  writer  came  across  an  article  in  one  of  the  lead- 
ing periodicals  of  the  United  States,  describing  the  house  that  was 
to  be  built  in  1950.  The  house  described  had  all  the  conveniences, 
was  just  such  a  house  as  every  gas  man  ought  to  occupy,  yet  if 
tliat  were  the  case,  the  gas  man's  goose  was  in  more  senses  than 
one  electrically  cooked,  because  in  all  that  house  they  had  no  use 
for  gas,  not  even  in  the  kitchen- 

I  do  not  believe  that  the  article  as  written  is  a  true  representa- 
tion of  the  possibihties,  but  the  public  press  and  exhibitions  are 
constantly  puttitig  forward  electricitj'  and  its  advantages,  and  the 
improvenieTits  made  in  that  line.  The  oil  interests  are  actively 
CTigaged  in  pushing  forward  the  various  forms  of  vapor  incandes- 
cent lights.  There  is  also  a  growing  demand  for  cheaper  gas.  All 
these  things  will  undoubtedly  affect  our  business.  We  are  now 
selling  more  and  better  gas  than  ever  before,  and  shall  continue 
to  do  so,  as  the  past  history  of  the  gas  business  teaches  us  that 
competition  only  stimulates  us  to  better  work,  and  the  discovery 
of  newer  and  better  methods  of  manufacture  and  use. 
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The  use  of  gas  for  industrial  purposes  offers  a  great  field  for 
future  development.  We  have  tried  this  field  in  the  installation 
of  gas  engines,  but  have  been  checked  somewhat  by  the  high  price 
of  the  engine,  the  fact  that  a  rate  of  60  cents  per  1,000  cubic  feet 
must  be  made  to  compete  at  equal  cost  with  gasoline,  and  the  dis- 
position on  the  pare  of  some  manufacturers  to  push  the  sales  of 
gasoline  engines  as  against  gas.  It  is  to  be  hoped  that  these  ob- 
jections can  be  overcome. 


?iC,.   t.       SINfiI.E  GAS  FOKC.E  FOR  lir,.\TlN'G  ICNDS  OF  BLANKS  FOR 
FORGING  AND  WELDING. 

The  common  peanut  warmer  outside  the  fruit  store  can  be 
arranged  to  use  gas,  and  become  a  customer  of  from  3,000  to  5,000 
feet  per  month.  If  this  same  consumer  can  now  be  induced  to 
have  his  peanut  roaster  fitted  up  to  use  gas,  he  will  add  about 
another  5,000  feet  to  his  bill.  If  in  addition  to  this,  he  has  a  room 
for  ripening  Ixinanas,  and  you  can  persuade  him  to  use  gas  for 
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heating  it,  you  can  get  another  bill  for  about  5,000  cubic  feet.  For 
all  these  purposes  gas  is  an  ideal  fuel.  The  heating  is  easily  regu- 
lated, and  the  cost  low.    Its  only  competitor  is  gasoline. 

A  great  many  grocery  stores  now  roast  their  own  coiifee.  It 
is  not  very  expensive,  45  potmds  of  coffee  being  roasted  in  about 
50  minutes,  with  a  consumption  of  about  65  cubic  feet  of  gas. 
The  writer  has  one  grocery  that  uses  over  4,000  cubic  feet  of  gas 
per  month  for  this  purpose  alone. 


You  are  all  familiar  with  the  ordinary  blast  gasoline  furnace 
used  for  heating  soldering  irons  in  a  tinner's  shop.  They  roar  so 
loud  that  the  men  at  work  can  hardly  hear  themselves  think. 
Sometimes  they  blow  up.  And  they  consume  about  i  gallon  of 
gasoline  per  day  of  about  10  hours.  The  writer  had  a  great  deal 
of  difficulty  in  flatting  a  soldering-iron  furnace  using  gas  as  fuel 
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that  was  a  success,  biit  they  are  now  made  to  do  good  work.  A 
furnace  consuming  about  8  cubic  feet  of  gas  per  hour  will  heat  a 
set  of  4-pound  irons  just  a  little  faster  than  a  tinner  can  use  them. 
This  is  cheaper  than  gasoline — no  noise  or  danger,  and  in  the  case 
of  a  firm  doing  job  work,  no  lost  time  waiting  for  the  gasoline  gen- 
erator to  warm  up. 

We  have  not  as  yet  reached  the  point  where  we  can  successfully 
use  gas  as  fuel  for  generating  steam  in  a  boiler,  except  in  cases  of 
small  boilers  where  they  are  used  intermittently,  and  where  the 
convenience  is  enough  greater  to  warrant  the  consumer  in  paying 
the  extra  expense. 

It  is  to  be  presumed  that  you  are  all  familiar  with  the  use  of  gas 
as  fuel  in  ceramic  kilns,  pure  water  stills,  and  blow  pipes  for  braz- 
ing bicycle  frames  and  other  purposes. 

In  the  field  of  specially  applied  brazing  furnaces  and  forges 
there  seems  to  be  a  great  opening  for  the  gas  business.  It  is  how- 
ever, difficult  to  give  comparative  costs,  owing  to  the  seeming  great 
variation  between  the  theoretical  value  of  fuel  used  for  these  pur- 
poses and  the  actual  results  obtained.  Each  furnace  or  forge  seems 
to  be  a  law  unto  itself.  In  the  writer's  experience  for  this  work, 
the  average  seems  to  be  that  2,000  feet  of  coal-gas  is  equal  to  from 
12  to  16  gallons  of  fuel  oil,  or  from  300  to  500  pounds  of  coke.  The 
economy,  however,  comes  from  the  greater  amount  of  work  that 
a  man  can  do  with  gas. 

A  furnace  arranged  for  brazing  ferrules  showed  the  following 
comparative  results  per  day's  work : 

With  Coke. 

Wages,  man  and  helper $4  00 

400  pounds  crushed  coke 80 

Extra  help,  wheeling  coke  and  ashes,  estimated      20 

$5  00 
Results :  2,500  ferrules  brazed ;  cost  per  ferrule  0.2  cent. 

With  Gas. 

Wages   $4  00 

2,000  cubic  feet  of  gas,  at  75c,  per  1,000 i  50 

$5  SO 
Results :  3,300  ferrules  brazed ;  cost  0.16  cent  each. 
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The  number  of  defective  ferrules  made  in  a  gas  furnace  was 
not  lo  per  cent,  of  the  number  in  a  coke  fire.  This  same  furnace 
consumed  l6  gallons  of  fuel  oil  for  thesame  work.  The  furnace 
for  brazing  ferrules  was  made  after  the  pattern  of  the  forge  shown 
in  Fig.  Ill :  the  gas  and  air  being  mixed  and  entering  at  one  end 
into  the  combustion  chamber  of  the  furnace,  tlie  heat  then  passed 
through  the  openings  in  the  fire-brick  top.  The  ferrules  are  placed 
over  the  openings. 


I-'K;.   HI.       GAS   FORCK   FOR   HKATING  BUTTS  OF  FORKS   FOR  SH.\FING. 

A  forge  equipp<-(i  for  heating  small  steel  blanks  for  drop  forg- 
ings  showed  the  following  results : 

Usiii'^  Coke. 

Wages   $4  oo 

500  pounds  crushed  coke   I  00 

Extra  help 20 

$5  20 
Results:  2.000  forgings;  cost  0.26  cent  each. 
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Wilh  Gas. 

Wages   $4  00 

1,700  cubic  feet  of  goal-gas  at  75c.  per  1,000,  .    i   28 

$5  28 
Results:  2,700  forgings:  cost  o.iy  cent.  each. 

This  forge  consumed  14  gallons  of  fuel  oil  for  the  same  work. 

In  addition  to  the  economy  of  operating,  a  gas  fire  is  better 
than  a  coke  fire,  because  the  heat  can  be  so  adjusted  that  it  is  im- 
possible for  the  workmen  to  burn  the  steel. 


Figs.  I  and  II  show  single  and  double  forges  for  heating  the 
■ends  of  the  irons  for  drop  forging  or  welding.  In  this  case  the 
combustion  chamber  is  at  the  bottom,  and  the  heat  is  passed  out 
through  the  side  at  the  toj).    The  ends  of  the  irons  to  Ik'  heated 
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project  into  the  flame.  In  the  case  of  small  blanks  for  drop  forg- 
ings,  this  is  reversed,  the  flame  entering  the  side  at  the  top,  and 
playing  upon  and  completely  enveloping  the  blanks,  which  are 
placed  on  a  fire-brick  slab  in  the  bottom. 

The  furnace  shown  in  Fig.  IV  was  designed  to  heat  sheets  of 
perforated  metal  or  other  flat  pieces  of  metal  for  shaping.  The 
(lame  enters  the  bottom  at  the  front,  and  is  spread  out  in  a  thin 
sheet  all  under  the  work,  returns  back  over  the  top  of  the  work, 
and  the  products  of  combustion  escape  through  the  top  of  the 
furnace. 


FIG.    V.       G.\5-COKE    FURNACE    FOR    HKATING    HEAVY    FORCINGS, 

At  tlic  quoted  prices  for  gas,  there  is  no  economy  in  operation 
obtained  b\'  substituting  gas  for  fuel  oil,  but  there  is  considerable 
difference  in  the  cost  of  installation.  A  fuel-oil  plant  requires 
tanks  for  storage  of  t!he  oil,  an  air  compressor  or  high-pressure 
blower  to  maintain  the  required  pressure  and  other  expensive  ma- 
chinery. It  is  also  almost  necessary  to  have  a  man  to  look  after 
the  plant.    In  the  installation  of  a  gas  forge  it  is  only  necessary  to- 
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have  a  good  supply  of  gas  of  even  pressure,  and  a  strong,  steady 
air  blast.  While  a  positive  blower  is  the  best,  yet  a  Sturtevant  or 
other  fan  that  will  maintain  an  air  blast  of  4  ounces  pressure  or 
more  will  work  satisfactorily,  and  in  some  cases  a  pressure  of  less 
than  4  ounces  will  give  very  good  results.  The  burner  should  be 
so  constructed  as  to  give  the  best  possible  mixture  of  air  and  gas. 
The  size  of  the  forge  or  furnace  used  should  be  as  small  as  can 
be  made,  and  still  heat  satisfactorily  the  articles  required.  The 
consumption  of  gas  increases  very  rapidly  in  proportion  to  the 
size  of  the  furnace  used,  and  it  will  usually  be  found  that  the  best 
economy  is  obtained  by  heating  a  small  number  of  blanks  rapidly 
rather  than  to  spread  the  flame  and  try  to  heat  a  large  number.  A 
gas  forge  or  furnace,  to  be  a  success,  must  also  be  designed  espe- 
ciallj'  for  the  particular  size,  kind  or  class  of  work  desired.  So 
far,  gas  forges  are  not  a  success  when  intended  to  be  used  on 
alt  classes  and  sizes  of  work. 

Some  authorities  have  stated  that  it  was  impossible  to  make  a 
Rood  weld  with  iron  or  steel  heated  by  coal-gas,  on  account  of  a 
deposit  of  magnetic  oxide  scale  on  the  metal.  This  may  be  true 
for  large  pieces,  but  the  writer  has  found  no  difficulty  in  making  a 
strong  and  satisfactory  weld  on  bars  up  to  one-half  inch  in  diam- 
eter. While  economy  in  consumption  is  to  be  desired,  yet  the  chief 
advantage  of  the  use  of  gas  in  industrial  purposes  is  the  large 
saving  of  time.  .\  workman  can  in  almost  all  cases  do  from  one- 
third  to  one-half  more  work  with  a  gas  fire  than  with  any  other. 
The  ability  to  control  the  heat  is  also  quite  an  item,  as  some 
mechanical  operations  require  that  the  temperature  be  adjusted 
very  closely. 

The  writer  is  not  satisfied  but  that  better  results  than  those 
indicated  can  be  attained.  Undoubtedly,  in  the  future,  improve- 
ments in  the  methods  of  constructing  burners  and  the  appliances 
for  using  gas  will  be  made,  and  it  is  ho]>ed  that  the  next  few  years 
will  see  a  great  advance  in  the  use  of  gas  for  the  purposes  outlined. 
It  is  impossible  within  the  limits  of  a  paper  of  this  kind  to  go 
thoroughly  into  the  subject.  In  addition  to  the  uses  which  have 
already  been  enumerated,  gas  may  be  used  for  tempering  and 
hardening  dies  and  tools  for  rivet  heating,  for  melting  metal,  for 
candy  boiling,  for  heating  enameling  ovens,  and  ventilating  rooms. 

If  the  writer  can  provoke  an  interest  along  this  line,  the  object 
of  the  paper  will  be  achieved. 
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DISCUSSION. 

Mr.  Pkrkins: — I  haven't  very  much  to  say,  Mr.  President, 
except  that  I  concur  in  the  remarks  of  the  writer.  Gas  is  used  to 
some  extent  in  our  place  for  the  same  purpose  that  he  has  used  it. 
It  is  used  for  ripening  bananas,  peanut  roasters,  etc.  It  is  also 
used  largely  in  a  mechanical  way,  and  we  are  putting  forth  our 
best  endeavors  to  extend  its  uses  for  such  purposes  along  all  lines. 
It  is  simply  a  matter  of  ingenuity  on  the  part  of  the  men  charged 
with  the  duty  of  adapting  it  to  these  various  purposes. 

Mr.  Andrkws: — This  subject  is  one  of  very  great  interest  to 
us,  especially  in  view  of  the  stand  taken  by  Mr.  Stone  yesterday 
with  reference  to  the  matter  of  gas  stoves — that  there  were  other 
methods  of  increasing  the  consumption  of  gas  besides  giving  away 
stoves,  I  have  had  quite  a  little  experience  in  our  city  in  the  use 
of  gas,  especially  for  soldering  in  the  making  of  tin  cans.  We 
have  a  very  large  plant,  which  uses  as  high  as  20,000  feet  every 
day  when  busy  in  soldering  tin  cans  and  such  other  purposes  to 
which  it  can  be  put.  This  field  has  really  just  been  entered  upon, 
when  you  consider  tliat  in  all  our  cities  there  are  a  great  man>' 
forges  and  shops  of  that  kind  where  tempering  is  done  and  where 
they  can  use  gas  to  a  very  great  advantage  if  it  is  presented  to 
them  in  the  proper  way,  so  that  they  can  see  the  practical  results 
and  efficiency  to  be  obtained  from  its  use,  A  few  more  papers  on 
this  line,  giving  striking  examples  of  how  people  do  things  in  this 
way,  I  think,  woidd  be  of  great  advantage  to  us, 

Mr,  Olds: — Mr,  President,  this  paper  has  been  very  interest- 
ing to  me.  There  has  not  been  much  of  an  effort  made  towards 
Securing  consumers  to  use  gas  for  fuel  purposes  in  our  city,  except 
for  use  in  the  gas  ranges.  Right  close  to  our  works  we  have  a 
vcrj-  large  caramel  factory,  but  unfortunately  for  us,  I  think  they 
use  electricity  for  such  purposes.  The  paper,  however,  furnishes 
us  all  with  some  very  good  ideas  which  may  be  of  advantage 
to  us  some  day. 

Mr,  Ci.ai'p: — I  have  ha<l  some  experience  along  the  line  of 
going  outside  for  securing  consumption  in  our  various  factories. 
\\'e  liavc  quite  a  large  bicycle  works  in  our  cit>'.  This  spring  their 
gasoline  machine  l)lew  up  or  burnt  up.  and  they  needed  some- 
tliing  to  go  on  with  their  work.  It  was  right  in  the  midst  of  their 
busy  scasi.in.  and  they  called  on  me  to  see  what  I  could  do  with 
rcfcrencu  to  furnishing  gas.    I  undertook  to  furnish  them  gas,  and 
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to-day  we  are  furnishing  them  nearly  40,000  feet  of  gas  per  month 
for  soldering,  etiamehng  and  brazing.  Everything  they  do  in  that 
line  they  are  now  doing  with  artificial  gas.  Mr,  Stone  spoke  of 
peanut  roasters,  bakeries,  etc.  We  have  attempted  to  utilize  gas 
along  these  lines.  I  cannot  call  to  mind  all  the  new  devices,  but 
there  arc  a  good  many,  and  there  are  a  great  many  others,  I  think, 
yet  to  be  discovered,  and  which  will  all  prove  of  profit  to  us. 

Mr.  Somervili.e: — Mr.  President,  I  think  tlie  paper  we  have 
just  listened  to  is  a  complete  answer  to  the  pessimistic  business  we 
were  hearing  yesterday.  The  speaker  mentions  the  subject  of 
ventilation.  I  wish  to  mention  a  matter  that  occurred  a  few  weeks 
;^o,  A  minister  complained  about  the  ventilation  in  his  church ; 
the  people  went  to  sleep  during  his  sermons ;  he  could  not  keep 
them  awake,  and  he  asked  me  if  I  could  suggest  any  way  of  venti- 
lating the  room.  I  told  him  I  thought  I  could,  and  I  constructed 
a  little  contrivance  that  I  put  in  the  ceiling — something  that  looked 
like  one  of  those  sun  lights — and  then  constructed  an  arrangement 
that  would  cause  a  draft.  In  that  apparatus  I  put  two  jets  of  gas, 
which,  of  course,  rarified  the  air  and  made  a  complete  draft.  He 
was  greatly  pleased  with  it.  The  vacuum,  of  course,  created  a 
current  and  brought  up  the  foul  air  into  the  open  air.  A  draft 
occurred  all  the  time.  One  of  the  public  school  commissioners 
got  on  to  it  and  spoke  to  me  about  it,  asking  whether  such  a  con- 
trivance could  be  put  into  the  public  schols,  I  said  there  was  no 
difficulty  at  all ;  that  I  believed  that  was  the  very  best  arrangement 
to  secure  ventilation  in  a  building  of  that  kind.  I  have  arj  idea  that 
this  little  thing — which  might,  perhaps,  be  more  perfectly  arranged 
than  I  arranged  it — could  be  introduced  into  the  public-school  sys- 
tem of  the  city.  It  is  very  inexpensive.  It  is  only  lighted  up  a 
little  while  before  the  congregation  comes,  and,  of  course,  if  it 
does  good  work  in  the  church  it  will  do  equally  well  in  a  public 
hall,  school  building  or  such  places.  I  just  happened  to  think  about 
it  as  the  speaker  mentioned  the  subject  of  ventilation,  and  I  throw 
out  the  suggestion  for  what  it  is  worth.  Of  course,  it  increases  the 
consumption  of  gas  so  much. .and  in  that  way  will  be  of  profit 
and  advantage  to  us. 

General  H.vhiu.sox: — That  thought  of  ventilation  is  a  prac- 
tical one,  and  is  only  another  illustration,  I  apprehend,  of  the  ben- 
evolence of  the  gas  men.  Why,  Mr.  Somerville,  with  his  inventive 
genius,  has  certainly  given  the  clergyman  of  that  church  $1,000  or 
82,000  a  year  more  salary,  because  the  ])L'ople  have  been  kept  from 
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sleqjing — not  because  of  the  dullness  of  the  sermon,  but  because 
of  the  atmosphere  in  the  room.  The  sermon  heretofore  has  not 
been  appreciated,  but  the  congregation  now  will  say  he  is  preach- 
ing so  much  better  than  he  did  before,  that  we  must  increase  his 
salary  or  we  will  lose  him.  It  is  a  practical  thought  and  is  worthy 
of  our  consideration.  Mr.  President,  why  will  not  the  gentlemen 
who  read  papers  to  this  Association,  and  who  have  discovered  and 
alluded  to  a  good  thing  which  they  have  found  from  practical  ex- 
perience to  be  of  value  to  them,  be  kind  enough  to  give  us  the 
name  of  the  article  and  the  maker  of  it,  that  we  may  take  ad- 
vantage of  it  also  ?  My  friend  Mr.  Stone  tells  us  in  his  paper  about 
a  soldering  furnace  that  he  has  found  to  be  of  great  practical  value 
to  those  who  have  used  it.  How  in  the  world  are  we  in  Connecti- 
cut going  to  know  whose  furnace  that  is  unless  he  tells  us.  If  he 
bad  gone  one  step  further,  and  in  the  kindness  of  his  heart,  had 
told  us  whose  furnace  it  was,  where  it  could  be  procured,  and  at 
what  cost,  he  would  not  have  fallen  short  in  furnishing  the  infor- 
mation the  other  members  of  this  Association  much  needed  in 
order  to  avail  themselves  of  similar  devices.  That  is  what  we  are 
here  for — to  get  this  practical  information  and  profit  by  it  when  we 
go  home.  I  would  like  to  know  what  furnace  that  is.  One 
thought  further.  Has  any  one  here  had  any  experience  in  his  own 
blacksmith  shop  in  the  use  of  gas  instead  of  coal  for  blacksmith 
work?  Can  we  not  devise  a  means  whereby  gas  may  be  utilized  in 
the  blacksmith  shop,  so  that  we  can  compete  with  coal  ?  It  is  a  con- 
tinuous operation,  lo  hours  a  day  for  ,-^12  or  313  days  a  year,  count- 
ing out  holidays,  which  we  are  getting  very  rapidly  for  everybody 
but  the  gas  manager.  Has  anything  been  accomplished  in  this 
line?  Who  knows  about  it  if  there  is  such  a  thing?  Who  can  tell 
us  how  wc  ma\'  get  one  so  that  we  can  put  it  into  practical  work- 
ing? 

Mr.  Stum^: — -I  would  state  in  reply  to  General  Harbison  that 
the  gas  soldering  furnace  I  am  now  using  I  got  from  the  Milwau- 
kee (las  Stove  Company,  I  did  not  mention  it  in  the  paper  be- 
cause I  did  not  wish  to  advertise  any  particular  make  or  firm. 
However,  that  was  the  one  that  proved  the  most  satisfactory,  as 
far  as  we  were  concerned.  .\s  far  as  a  furnace  for  onlinary  black- 
smith work  is  concerned,  I  hardly  think  >ou  will  find  gas  practical 
for  it  on  account  of  the  inability  to  heat  the  iron  economically. 
AVhat  I  am  getting  at  is,  you  would  have  to  make  a  furnace  so 
k'rge  to  handle  your  large  work,  that  when  you  came  to  handle 
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small  work  you  would  be  wasting  too  much  gas.  In  order  tr  make 
a  gas  heating  furnace  for  forging  I  suppose  you  want  to  have  it  as 
small  as  you  can  get  it  for  the  work  you  are  going  to  do.  If  you' 
are  going  to  heat  a  given  size  iron  right  along,  you  can  build  a  gas- 
furnace  securing  very  satisfactory  results,  but  if  you  have  to  work 
upon  different  sizes,  I  think  that  will  be  a  difficulty  which  you  will. 
encounter. 

General  Harbison  : — Would  not  that  difficulty  be  overcotne  ■ 
by  having  two  forges,  one  for  the  small  work  and  one  for  the 
large?  Again,  could  not  these  furnaces  be  introduced  into  the 
blacksmith  shops  over  the  city  and  in  that  way  largely  increase  the 
consumption  of  gas?  Now,  as  to  this  particular  soldering  furnace 
which  Mr.  Stone  alludes  to,  the  party  who  makes  it  ought  to  be 
ashamed  of  himself  for  not  already  having  informed  the  gas  indus- 
try of  its  existence  and  what  can  be  accomplished  with  it.  Why 
do  they  not  publish  the  fact  and  advertise  it  so  that  we  will  know 
what  it  is,  where  it  can  be  obtained  and  what  it  is  expected  to  do?" 
That  brings  in,  incidentally,  the  scheme  of  advertising  which  was- 
mentioned  heretofore  in  this  meeting.  Why  don't  these  manufac- 
turers, who  are  making  their  living  by  the  manufacture  of  devices 
which  use  gas  as  a  fuel,  let  the  public  know  where  they  can  get 
those  devices,  what  they  are  doing  and  what  they  are  designed  to 
accomplish,  just  as  the  patent  medicine  man  is  advertising  his 
medicines,  that  my  friend  alluded  to? 

Mb.  Coombs: — We  have  had  many  interesting  and  valuable 
papers  read  at  this  convention,  and  this,  to  my  mind,  is  especially 
one  of  the  finest.  In  it  he  says:  "A  gas  forge  or  furnace  to 
be  a  success  must  also  be  designed  especially  for  the  particular 
size,  kind  or  class  of  work  desired.  So  far  gas  forges  are  not  a 
success  when  intended  to  be  used  on  all  sizes  and  classes  of 
work.  Now,  in  his  illustrations  from  one  to  five,  he  did  not  give 
us  any  information  as  to  who  designed  these  furnaces  and  where 
plans  for  their  construction  may  be  obtained.  What  I  would  like 
to  ask  Mr.  Stone  is,  who  designed  these  furnaces  ?  Did  he,  him- 
self, have  to  invent  or  construct  these  forges  for  this  purpose? 
I  do  not  know  whether  the  forges  have  been  imported  from  gas 
stove  firms  or  whether  they  were  Mr.  Stone's  invention.  Mr. 
Stone,  I  think,  couid  give  us  some  information  with  reference  to 
this  matter  which  would  be  very  satisfactory  to  us. 
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Mr.  Stone  : — In  reply  to  Mr.  Coombs,  I  will  say  that  we  make 
all  of  our  forges  ourselves.  In  those  that  are  illustrated  in  the 
paper,  the  foreman  of  the  forge  room  and  myself  got  together  and 
he  stated  about  what  kind  of  work  he  wanted  to  do  and  what  he 
expected  to  do  with  it,  and  together  we  planned  and  built  the 
forge.  We  tried  it  and  if  it  was  not  a  success  at  that  time  we 
studied  out  where  we  could  make  a  change  and  improve  it,  and 
we  changed  it  around  until  we  got  something  that  would  do  the 
work  with  the  least  possible  amount  of  cost  as  we  thought, 

Mr.  Coombs  : — That  shows  that  the  gas  man  has  to  be  in  con- 
tact with  the  consumer  in  helping  along  the  use  of  gas  in  the  most 
satisfactory  manner. 

John  R.  Lynn:- — Apparently  there  seems  to  be  a  very  wide 
difference  between  the  efficiency  of  gas  and  coke  used  for  the  same 
purposes.  I  would  like  to  have  that  explained.  From  500  pounds 
of  crushed  coke  he  has  2,000  forgings  and  from  1,700  cubic  feet 
of  gas  he  has  2,700  forgings.  If  the  efficiency  in  the  two  instances 
were  equal,  500  pounds  of  coke  would  be  equal  to  4,000  cubic  feet 
of  gas. 

Mk.  Stone: — The  illustrations  as  to  efficiency  were  taken  from 
actual  practice.  Before  we  went  into  the  business  the  man  wanted 
to  know  if  we  were  going  to  pay  him  to  do  it  and  we  weighed 
the  coke  that  the  furnaces  used  for  a  given  period  and  made  a 
tabulation  of  the  result  obtained.  A  man  loses  time  when  he  is 
working  on  small  forges  on  a  coke  fire  because  he  has  to  fill  up 
his  fire  once  in  a  while.  Wc  had  another  man  keep  tab  on  the 
men  as  they  filled  the  fires  and  waited  for  them  to  burn  up  to  a 
heat  sufficient  to  beat  the  forges — to  a  bright  fire  again — and  a 
man  wastes  almost  a  third  of  his  time  keeping  his  fires  in  trim. 
This  gives  an  increased  number  of  forgings  which  a  man  can  make 
with  gas  over  what  can  be  accomplished  with  coke.  As  far  as  the 
efficiency  of  gas  and  coke  is  concerned,  I  cannot  attempt  to  ex- 
plain it,  only  possibly  there  was  more  heat  wasted.  The  coke  fire 
was  open  at  the  top  and  more  heat  escaped ;  while  we  confined  the 
heat  from  the  gas  fire  right  on  the  work. 

Mr.  Andrews  :^Mr.  President,  I  move  that  a  vote  of  thanks 
be  tendered  Mr.  Stone  for  his  very  interesting  paper.  (Seconded ; 
carried.) 
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In  the  absence  of  Henry  L.  Doherty,  Editor  of  the  "Wrinkle 
Department,"  Mr.  Butterworth,  of  Columbus,  very  kindly  con- 
sented to  read  his  report : 

WRINKLE  DEPARTMENT. 

HENRY  L,   DOHERTY,   EDITOR. 

Mr.  President  and  Members  of  the  Ohio  Gas  Light. Association: 

Gestlemen  : — I  believe  I  was  guilty  of  suggesting  that  the 
Ohio  Gas  Light  Association  inaugurate  a  "Wrinkle  Department." 
I  did  this  believing  it  would  add  much  to  the  attractiveness  of  our 
meetings,  and  would  bring  out  many  wrinkles  that  never  could 
be  secured  by  the  flther  associations.  VA'ben  I  accepted  the  editor- 
ship of  this  department,  I  did  so  believing  that  I  would  have  ample 
lime  to  give  the  matter  serious  consideration,  and  as  I  have  here- 
tofore been  compelled,  more  or  less,  to  visit  many  gas-works,  I 
thought  I  might  be  able  to  pick  up  some  very  interesting  wrinkles. 
Shortly  after  my  appointment  I  unfortunately  became  so  busy 
with  other  matters,  and  have  traveled  so  little  of  late  that  I  have 
not  been  able  to  give  the  matter  the  attention  it  deserves. 

I  offer  you  at  this  meeting  a  few  wrinkles  which  I  hope  may 
prove  of  a.ssistance  to  many  of  the  members,  but  I  am  far  from 
satisfied  with  the  efi'ort,  an<l  I  hope  the  members  will  regard  it 
simply  as  an  attempt  to  establish  the  department  rather  than  a 
sample  of  what  may  be  expectcil  from  this  department  after  it 
is  in  full  running  order. 

I  shall  not  be  able  to  give  this  department  the  attention  it 
deserves,  and  if  some  suitable  member  of  the  .Association  will  take 
up  this  work,  I  think,  with  proper  enthusiasm  and  liberal  assist- 
ance from  the  other  members,  it  can  be  made  at  least  as  valuable 
as  any  other  portion  of  our  proceedings.  I  want  to  impress 
on  the  mind  of  every  member  of  this  Association  that  he  must 
remember  that  the  editor  of  the  "Wrinkle  Department"  is  simply 
(he  editor,  and  that  he  must  not  be  expected  to  first  manufacture 
the  wrinkles  and  then  edit  them. 

I  have  not  had  time  to  solicit  wrinkles  from  the  various  mem- 
bers of  the  Association,  neither  have  I  had  time  to  look  over  the 
wrinkles  heretofore  published  by  the  other  Associations  to  prevent 
repetition.  Many  of  the  members  of  the  Association  know  how 
handicapped  I  have  been  for  the  past  year,  and  if  this  department 
fails  to  meet  your  expectations,  I  hope  none  will  jump  at  the 
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conclusion  that  it  is  impossible  for  our  Association  to  properly 
edit  a  department  of  this  sort. 

I  wish  to  acknowledge  the  help  of  W.  A.  Baehr,  of  Denver, 
Colo.,  in  assisting  the  etiitor. 

1.      OIL  SIGHT  FEED. 

Author. — Unknown.  It  has  been  in  use  for  several  years,  and 
I  remember  seeing  it  used  by  James  Somerville  at  Indianapolis, 
probably  as  early  as  1894. 

Purpose. — A  cheap  and  durable  sight  feed  for  oil  gasified  for 
an  enricher  for  coal-gas. 


,^' 


/ftw/r  ffturr  JwT 


Description.  Fig.  I.^It  is  simply  an  inverted  Mason  fruit  jar 
with  an  inlet  and  outlet  pipe  passing  through  the  screw  cover. 
and  the  inlet  bent  in  the  form  of  a  gooseneck,  so  the  operator  can 
tell  at  a  glance  whether  the  oil  has  ceased  to  feed  or  the  rate  of 
flow  has  changed.  Glass  must  be  used  for  sight  feeds  for  all 
volatile  liquids,  and  it  is  usually  customary  to  use  a  glass  tube  con- 
nected at  top  and  bottom  to  metal  pipes.     Two  connections  are 
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hard  to  make  to  ^lass,  and  a  strain  is  apt  to  be  introduced  which 
will  break  the  glass  before  the  job  is  completed,  or  will  subse- 
quently cause  the  glass  to  fracture  by  expansion  or  contraction 
of  the  metal  connecting  pipes,  I  have  also  used  instead  of  the 
Mason  jar  a  Lungrcn  lamp  globe  made  tight  by  a  seal  of  mercury 
contained  in  an  annular  cup. 

DISCUSSION, 

The  President: — Gentlemen,  I  believe  it  would  be  better  to 
discuss  the  wrinkles  separately.  I  will  call  on  Mr.  Somerville  to 
open  the  discussion  on  Wrinkle  No.  I. 

Mr.  Somerville:— If  the  members  will  take  a  pencil  and  put 
a  little  funnel  below  the  pointed  pipe  and  into  the  larger  one  indi- 
cated, that  will  complete  the  whole  design.  I  see  he  has  left  out 
the  funnel.  The  man  who  got  this  up  should  endeavor  to  adopt 
the  suggestion  of  the  man  who  tried  it.  This  is  one  of  the  sug- 
gestions which  came  to  my  notice  some  years  ago  and  I  endeavored 
to  utilize  it.  The  glass  broke  and  I  thought  a  fruit  jar  would  do 
just  as  well.  I  tried  the  experiment  and  found  that  it  did  just  as 
well. 

pREsmENT  Whysall: — Has  any  other  gentleman  anything  to 
say  with  reference  to  this  wrinkle?  If  not  we  will  take  another 
wrinkle,  Mr.  Eutterworth. 

11.       VAPORIZING  OIL. 

Author. — The  c-ditor.  Purpose. — A  simple  and  satisfactory 
means  of  enriching  coal-gas  with  naphtha,  where  the  make  is  too 
small  to  permit  one  retort  to  run  continuously  on  oil. 

Description.  Fig.  II,— The  sight  feeds  are  placed  permanently 
in  some  suitable  position,  preferably  on  the  wall  directly  in  front 
of  the  retort  used  for  oil..  One  of  the  upper  retorts  is  used,  and 
the  oil  feed  pipe  is  suspended  permanently  above  the  operating 
floor  and  terminates  within  10  inches  of  the  side  of  the  mouth- 
piece with  the  female  portion  of  a  ground  joint  union.  There  is 
a  hole  large  enough  to  freely  admit  the  male  portion  of  a  i-inch 
union  drilled  in  the  side  of  the  mouthpiece,  looking  directly  into 
the  female  portion  of  this  union.  A  2-inch  wrought-tron  pipe  of, 
say,  7  feet,  is  introduced  into  the  retort,  which  is  fitted  on  the 
mouthpiece  end  with  a  2x2xi-inch  tee,  with  i-inch  outlet  at 
right  angles  to  the  2-inch  pipe,  and  having  a  i-incli  extension 
piece  of  a  little  less  length  than  the  width  of  the  retort.     This 
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i-inch  pipe  is  passed  through  the  hole  in  the  side  of  the  mouth- 
piece, and  the  union  screwed  together,  thus  making  an  oil  con- 
nection. The  hole  through  which  the  i-inch  pipe  passes  is  then 
made  tight  by  luting  with  mud,  and  the  door  of  the  retort  closed 
and  the  oil  fed  in.  A  few  moments  only  are  required  to  convert 
the  retort  for  oil-gas  making,  and  it  can  be  run  for  one,  two,  four 
or  any  other  desired  number  of  hours,  or  may  be  run  several  times 
a  day  for  two  or  four  hours.  The  2-inch  pipe,  which  extends  to 
within  a  foot  or  two  of  the  end  of  the  retort,  has  no  opening  except 
at  the  rear  end.  When  the  pipe  is  removed  the  hole  in  the 
mouthpiece  is  filled  with  an  iron  plug  and  luted  with  mud.  The 
2-inch  pipe  lies  fiat  on  the  bottom  of  the  retort  and  is  kept  suffi- 
ciently cool  by  the  incoming  oil  to  last  for  a  long  time.  The 
scheme  was  devised  to  compensate  for  the  unsatisfactory  results 
obtained  by  the  cartridge  system. 

DISCUSSION. 

Mh.  Persons: — At  Kansas  City,  a  few  years  ago — Mr.  Chol- 
lar  was  there  at  the  time — an  explosion  occurred  and  we  devised 
a  scheme  for  the  making  of  gas  without  purifying  boxes.  I  think 
it  was  along  about  1S85  or  1886,  we  made  all  the  gas  in  Kansas 
City  for  two  weeks  on  about  this  same  design  except  we  put  it 
through  a  funnel.  I  would  much  prefer  the  funnel.  Then  you 
can  see  how  much  oil  you  are  feeding  and  be  absolutely  sure 
about  it. 

John  R.  Lynn: — I  would  like  to  ask,  Mr,  Persons,  if  you 
maintained  a  very  high  heat  on  these  benches? 

Mr.  Persons: — We  made  it  intermittently.  We  would  make 
it  a  while  and  then  cool  a  bench  and  drop  it  down  and  go  at  it 
again,  but  if  I  remember  right  we  had  about  96  retorts  fitted  up. 
The  explosion  was  on  December  17  and  on  the  24th  we  had  gas 
throughout  the  city,  and  we  continued  making  it  in  that  way  until 
about  the  middle  of  January. 

Ill,       WATER  DISTRIBUTER  FOR  SCRUBBER. 

Author. — The  editor.  Purpose. — A  means  for  obtaining  a 
good  distribution  of  water  in  tower  scrubbers. 

Description.  Fig.  III. — The  illustration  is  taken  from  our 
arrangement  of  this  scheme  at  Denver.  Weak  liquor  is  used  for 
washing,  and  if  simply  introduced  in  the  ordinary  way,  will  trickle 
down  through  the  center  of  the  vessel  or  against  its  walls.    The 
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introduction  of  the  liquor  is  simply  modified  to  the  extent  of  allow- 
ing the  constant  supply  of  liquor  to  flow  into  a  receiving'  vessel 
which,  when  full,  will  syphon  into  the  scnibber,  causing  a  momen- 
tary flood,  which  thoroughly  saturates  the  material  contained  in 


FIG.  III.      DEVICE  FOK  Ul 
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(he  scrubber.  Scrubbers  equipped  as  illustrated  are  in  use  in 
Madison  and  Denver,  and  are  more  than  ordinarily  satisfactory. 
The  Denver  scrubber,  equipped  in  this  manner,  seems  to  be  as 
efficient  as  our  Standard  scrubber. 

DISCUSSION. 

Mr.  Printz  : — About  the  same  results  can  be  obtained  by  using 
a  flush  tank-  such  as  is  commonly  used  in  hotels.  I  know  of  one 
in  Zanesville  that  is  in  use  that  way  and  works  very  satisfactorily. 

IV.       BY-PASS  FOR  WINDOW  LIGHTING. 

Author. — W,  H.  Anson,  Columbus,  O. 

Purpose. — To  permit  control  of  window  lights  by  a  night 
watchman  or  others  without  entering  the  store. 

Description. — The  supply  pipe  for  the  window  lights  is  run 
a<ljacent  to  some  accessible  part  of  the  window  from  the  outside, 
and  a  stop-cock  placed  in  the  pipe  with  an  extension  stem  running 
through  to  the  outside  with  a  square  head  to  fit  on  the  night 
watchman's  key,  and  finished  off  with  an  ornamental  floor  plate. 
This  scheme  enabled  us  to  obtain  a  great  deal  of  patronage  for 
window  lighting  which  could  not  otherwise  have  been  had. 

By-pass  No.  i  is  a  simple  form,  and  is  older  than  this  Associa- 
tion, 

By-pass  No.  2  is  a  modification  of  No.  i  to  compensate  for 
fluctuations  in  pressure.  A  Wilder  or  other  suitable  form  of  a 
volumetric  governor  burner  is  inserted  on  the  small  by-pass  pipe, 
and  at  a  time  of  lowest  pressure  is  adjusted  to  pass  just  enough 
gas  to  maintain  the  pilot  lights.  This  results  in  a  less  consump- 
tion, and  the  objectionable  glow  of  the  lights  at  time  of  high 
pressure  when  they  are  not  in  use,  and  if  adjustment  is  made 
at  time  of  lowest  pressure,  they  will  always  light  up  when  the 
main  cock  is  opened. 

By-pass  No.  3  is  made  by  using  a  stop-cock  which  has  a  bent 
handle,  which  brings  the  arc  of  its  movement  on  a  vertical  plane 
with  the  center  of  t!ie  pipe.  A  hole  is  tapped  in  the  handle  of 
the  cock  and  a  machine  screw  is  inserted  which  strikes  the  pipe, 
and  fixes  the  extent  to  which  the  cock  may  be  closed.  A  by-pass 
of  this  sort  may  be  so  arranged  that  the  gas  may  be  entirely  shut 
off  by  throwing  the  lever  handle  of  the  cock  toward  the  head  of  the 
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screw,  and  when  thrown  toward  the  point  of  the  screw  the  axk 
will  have  sufficient  opening  to  maintain  a  light  in  the  lamps.  The 
screw  permits  a  very  delicate  adjustment. 
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FIG.    IV.       BY-PAfiS   FOR   WINDOW   LIGHTING. 
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Maintaining  Welsbach  lights  with  just  sufficient  gas  to  keep 
them  Hghted  can  be  done  satisfactorily  under  very  unfavorable 
conditions  if  the  matter  is  given  proper  attention.  I  know  of  no 
simple  way,  however,  to  get  satisfactory  results  where  lights  are 
on  different  levels,  except  by  piping  all  lights  on  different  levels 
with  separate  pipes. 

DISCUSSION. 

Mr.  Perkins: — My  experience,  Mr,  President,  has  been  very 
limited  along  this  line.  We  have  a  few  cases  in  our  place  where 
the  watchman  turns  the  gas  out  and  it  is  lighted  by  an  electric 
spark.  We  do  not  use  by-pass  burners  at  all,  but  we  have  an 
arrangement  very  similar  to  the  device  which  Mr.  Doherty  speaks 
of,  so  that  the  watchman  can  turn  it  off  with  a  key  from  the  out- 
side. 

V.       COKE   CRUSHPS. 

Author. — The  editor.  Purpose. — To  reduce  the  number  of 
times  coke  must  be  handled  to  be  crushed. 

Description. — The  crusher  is  an  ordinary  one  as  made  by  C. 
M.  Kcllar,  of  Columbus,  Ind.,  but  is  mounted  on  an  extension  bed 
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FIG.  V,      COKE  CRUSHER  WITH  MOTOR  ATTACHMENT. 
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frame  of  sufficient  size  to  contain  a  5-horse-power  motor,  and  the 
whole  mounted  on  fiat  truck  wheels.  This  enables  the  crusher  to 
be  taken  to  the  coke  instead  of  taking  the  coke  to  the  crusher.  It 
will  also  permit  the  crusher  to  be  operated  along  the  edge  of  a 
long  coke  pile,  or  it  can  be  made  to  "back  up"  and  eats  its  way  into 
the  coke  pile,  always  permitting  the  crusher  to  be  within  easy 
forking  distance  of  the  coke.  At  the  same  cost  for  crushing,  it 
is  always  desirable  to  crush  the  coke  which  has  been  stocked  the 
longest  or  handled  most.  The  coke  is  finer  and  less  desirable  for 
coarse  coke,  and  after  being  crushed  it  loses  its  weather-beaten 
appearance,  owing  to  the  numerous  new  fractures.  We  have  used 
this  arrangement  at  Madison  for  three  or  four  years,  And  believe 
that  it  has  saved  us  much  money, 

A  gas  engine  might  be  used  instead  of  a  motor,  and  gas  sup- 
plied by  a  flexible  tube,  but  the  engine  would  have  to  be  of  consid- 
erably greater  capacity  or  else  have  a  great  flywheel  weight,  as  we 
find  that  our  5-horse-powcr  motor  nmst  be  fused  to  20  horse  power. 
The  total  work,  however,  with  two  men  feeding  coke  is  less  than 
5  horse-power  on  an  average,  but  so  intermittent  that  at  times  it 
is  nearly  four  times  tlie  rating  of  the  motor, 

VI.       SEAL  POT  ON  StAlN, 

Author. — Unknown.  Purpose. — Automatic  discharge  of  con- 
densation from  main  pipes.  E.rplajiation. — At  the  last  meeting 
of  the  Western  Gas  Association  the  gooseneck  drip  was  shown.  I 
di^  not  know  that  this  drip  was  now  used,  as  in  case  of  heavy 
pressure  the  seal  is  blown  out  and  it  cannot  reseal  itself.  I  con- 
sider its  use  as  highly  dangerous,  and  offer  another  form  of  auto- 
matic drip  which  I  consider  preferable. 

Desert (illon. — The  lower  part  of  the  main  is  tapped  on  the  bot- 
tom and  a  small  pipe  inserted  which  dips  into  a  seal  pot  from 
which  there  is  a  6xed  overflow.  In  case  of  excessive  pressure,  the 
jjas  will  escape  hut  does  not  permanently  destroy  the  seal.  There 
is  also  so  much  water  present  that  a  much  greater  time  is  required 
to  unseal  by  evaporation.  Emerson  McMillin,  while  Superinten- 
dent of  the  Columbus  Gas  Works,  equipped  that  plant  with  these 
seal-pot  drips,  superseding  tlie  gooseneck  type  in  1883,  and  as  far 
as  I  know  he  is  the  father  of  this  wrinkle. 

DISCU.SSION, 

Mr.  Ciini,L.\R: — I  suppose  that  kind  of  drip  would  work  all 
right,  but  I  don't  think  I  should  care  to  have  it.  I  would  prefer 
to  put  in  a  regular  solid  tight  seal.    I  have  used  something  similar 
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to  that  and  I  have  used  a  syphon.  I  remember  one  case  years  ago 
where  the  syphon  got  out  of  seal  and  I  expect  it  blew  for  three  or 
four  years,  for  all  I  know,  before  it  was  discovered. 


FIG.  Vr,      SEAL  POT  ON  GAS  MAIN. 

Mr.  Bl'tterworth  : — In  our  works  in  Columbus  we  use  this 
sort  of  seal  pot.  The  top  is  made  absolutely  gas-tight,  through 
which  this  drain  pipe  enters,  and  the  overflow  pipe  is  conducted 
into  a  common  pipe  that  is  brought  up  through  the  cellar  of  the 
building  and  through  the  wall  where  it  would  be  observed  if  any 
of  the  seal  pots  should  be  blowing.  This  would  seem  to  remove 
Mr.  Chollar's  objection  wholly. 

John  R.  Lynn: — I  should  think  in  anything  of  that  sort  it 
would  be  a  good  place  to  put  a  stop-cock. 

The  President: — I  have  had  some  experience  with  a  similar 
drip  pot,  and  found  if  it  ever  did  break  seal  it  would  keep  on  blow- 
ing and  take  all  the  fluid  out. 

Mr.  Butter  wort  II : — The  advantage  of  the  system  we  have 
in  use  is  this,  among  others,  that  in  no  event  can  gas  escape  into 
the  cellar  of  your  buildings  and  from  the  cellar  find  its  way  into 
the  house  above.    The  escaping  gas  is  always  conducted  outdoors. 

The  President  :^It  is  iiot  intended  for  street  mains  at  all. 

Mr.  BuTTF-awoRTii : — It  can  be  used  for  that  purpose.  By 
making  this  a  double  seal  pot,  by  putting  in  a  second  one  in  order 
to  make  assurance  doubly  sure,  it  would  be  a  very  effective  and 
cheap  seal  pot  for  street  use. 
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PRESSURE  GAGE. 


Author. — The  editor  designed  this  and  several  other  gages  for 
very  sensitive  measurements  of  gas  pressures,  but  has  since  dis- 
covered that  a  similar  gage  to  this  has  been  used  for  many  years 
for  measuring  chimney  drafts. 


FIG.  VII.       PRESSURE  G.\GE  FOR  RE.\DING  SMALL  DIVISIONS. 
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Description. — The  gage  is  simply  a  modification  of  the  ordinary 
U  gage  with  one  leg  carried  out  at  a  very  slight  angle  from  the 
horizontal.  The  reading  of  the  gage  may  be  laid  off  on  the  hori- 
zontal travel  and  o.i-inch  pressure  may  be  made  to  have  a  travel 
of  an  inch  or  more  and  thus  permit  very  accurate  readings. 

DISCUSSION. 

Mb.  Andrews: — This  seems  to  be  to  be  quite  a  good  wrinkle, 
as  it  is  rather  difficult  to  read  the  gage  of  the  ordinary  type  closer 
than  O.I  inch,  and  where  you  measure  drafts  you  want  to  get  a 
great  deal  closer  than  that,  if  your  results  amount  to  anything, 

Mr.  Chollar  : — An  apparatus  like  that  is  on  the  market.  You 
can  buy  it — I  don't  know  exactly  where — but  you  can  read  within 
O.OI  inch  with  it  very  nicely.  I  think  it  is  made  by  Queen  &  Co., 
of  Philadelphia.  They  use  them  more  for  chimney  drafts  than 
for  gas  drafts.     They  work  very  successfully. 

VIII.       DUPLICATING  PEN. 

Author.— H.  M.  Long,  South  Bend,  Ind. 

Purpose. — To  duplicate  record  oti  coupon  of  bill  without  actu- 
ally rewriting  it. 

Description. — On  the  extremities  of  a  bar  with  a  length  equal 
to  the  distance  between  the  statement  column  on  the  main  bill  to 
the  statement  column  on  the  coupon  are  mounted  two  ordinary 
pens.  In  putting  down  the  meter  statement  and  consumption,  the 
penholder  is  so  tilted  that  only  th?  left-hand  pen  is  in  contact  with 
the  paper,  but  when  the  extensions  are  made  both  pens  are  in 
contact  with  the  paper,  and  figures  on  the  main  bill  are  duplicated 
on  the  coupon  with  the  labor  of  writing  it  but  once. 

disci;  ssioN. 

Charles  S.  Rittf.h: — 1  have  nothing  particular  to  say  about 
it,  except  I  think  it  would  be  very  hard  to  use.  I  have  something 
to  recommend  instead,  though,  and  that  is  rubber  stamps.  We 
have  been  using  rubber  stamps  for  some  time  and  by  actual  count 
I  find  a  saving  of  from  50  to  75  per  cent,  in  time  in  making  out 
gas  bills".  The  amount  of  gas  consumed  is  on  the  top  of  the 
stamp,  and  used  as  an  index,  and  the  gross  amount,  discount  and 
net  amount  at  the  bottom  of  the  stamp,  so  that  when  you  get  your 
consumption  you  can  immediately  reach  for  the  proper  stamp  and 
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use  it.  We  have  a  set  of  stamps  running  from  lo  cents  to  $iO 
which  occupy  a  space  about  12  inches  square.  It  is  considerably 
more  convenient,  I  think,  and  more  rapidly  used  than  the  device 
referred  to  by  Mr.  Doherty. 


^a.j^t^  *-  •■> 
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FIG.  Vlir.       FEN  FOR  DUPLICATE  RECORDS. 

Mb.  Bl"tterworth  : — The  stamp  system  that  Mr.  Ritter  speaks 
about  is  a  very  good  one, I  think.  It  saves  a  lot  of  time.  You 
cannot  makes  mistakes  with  it  and  your  figures  are  legible. 

GENER.^L  Harbison:^ — How  does  it  affect  your  office  help? 

Mr.  Buttkrwokth  : — It  reduces  the  office  help.  It  is  abso- 
lutely accurate.  You  can  hardly  make  a  mistake  with  it.  It  is 
very  rapid  and  satisfactory,  indeed. 

Glc.nekal  Harbison  : — Does  it  require  a  $2,000  man  to  operate 
it  when  a  couple  of  good-looking  young  ladies  at  $500  or  $600  a 
year  can  do  it  the  other  way  just  as  well  ? 

Mr.  Butterworth  : — We  have  found  the  use  of  stamps  for 
this  work  to  be  eminently  satisfactory. 
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IX.       HEIGHT  OF  GAS  HOLDER. 

Author.— R.  J.  Chambers,  Montgomery,  Ala. 

Purpose. — To  be  able  to  indicate  the  height  of  gas  holder  at  a 
point  from  where  it  cannot  be  seen. 

Description. — A  tank  of  water  is  placed  on  the  holder  and  con- 
nected by  flexible  tubing  and  iron  pipe  at  some  other  point  to  an 
ordinary  steam  gage,  which  has  previously  been  experimentally 
calibrated  into  direct  readings  of  the  height  for  the  holder.  A 
recording  Bristol  steam  gage  could  be  used  if  desired  and  a  per- 
manent record  obtained. 

X.       PORTABLE  TELEPHONE.      ■ 

Author.— B.  W.  Perkins,  South  Bend,  Ind. 

Purpose. — To  economize  the  number  of  telephones  used,  or  to 
enable  it  to  be  moved  to  such  place  as  will  enable  it  to  be  answered 
convenientlv. 


■JMUtfTeO  BtttK 


FIG.    X.       PORTABLE   TELEPHONE    ARRANGEMENT. 

Description.— Ar\  ordinary  telephone  of  the  "wall-set"  type 
may  be  used.  The  instrument  circuit  ends  in  two  hook-eye  ter- 
minals mounted  on  an  insulated  block  (dry  wood  wilt  suffice). 
Parallel  terminals  are  placed  wherever  it  is  desired  to  use  the  tele- 
phone, and  these  terminals  end  in  two  hooks  equl-distSnt  to  the 
hook-eyes  on  the  instruments.     The  instrument  is  then  hung  on 
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whichever  set  of  hooks  are  most  conveniently  located  for  answer- 
ing the  telephone.  The  weight  of  the  instrument  is  enough  ta 
insure  sufficient  contact.  ■ 

DISCUSSION, 

Mr.  Perkins  : — The  description  I  should  think  would  be  suffi- 
ciently explanatory  of  this  wrinkle.  It  was  devised  in  our  case  be- 
cause our  office  is  located  at  the  works,  and  as  that  is  locked  up,. 
of  course,  at  6  o'clock,  we  wanted  the  telephone  for  the  balance 
of  the  night  in  another  part  of  the  works.  This  is  tlie  only  way  we 
could  do  it  without  having  to  pay  for  another  telephone.  We  also 
use  it  in  the  shop  adjacent. 


Auth  or. — Unk  now  n , 
meters. 


METER  TESTINi 

Purpose. 


■  CONNECTION. 

—To   lessen   work   in   testing 


FIG.  XI.     DEVICE  FOR  RAPID  ATTACHMENT  OF  METER  WHILE  TESTING. 


Diqi1izedovGoO<^Ic 


ii6 OHIO  GAS  LIGHT  ASSOCIATION 

Description. — Instead  of  using  the  usual  thread  connection,  a 
spigot  shaped  metal  connection  is  provided,  which  slips  into  the 
inlet  and  outlet  of  the  meter  and  is  made  tight  by  a  roll  of  putty. 
I  first  saw  this  wrinkle  in  use  at  Syracuse,  when  that  plant  was  in 
charge  of  Mr.  LittJehales. 

DISCUSSION. 

Mr.  Olds: — I  do  not  (juile  understand  how  much  time  you 
gain  when  you  stop  to  put  the  putty  in. 

Mr.  Persons: — I  was  going  to  say.  Mr.  President,  that  I 
should  doubt  the  practicability  or  the  quickness  of  it,  as  it  is  not' 
used  in  any  meter  shop  that  I  know  of.  They  simply  use  a  lever 
on  the  nut  and  throw  it  by  hand  quicjtiy, 

Mr.  Lynn: — It  might  not  take  much  muscular  action,  but  I 
think  it  would  consume  more  time.  I  saw  a  very  good  device 
for  testing  meters  in  Milwaukee.  The  man  using  it  has  a  platform 
that  he  puts  his  meters  on,  which  works  with  a  lever  from  the 
floor  and  a  man  steps  on  it — -the  two  connections  are  stationary — 
he  has  a  long  bar  that  he  can  adjust  for  any  connection  or  any 
size  meter.  He  gets  the  meter  on  his  platform  and  simply  steps 
on  his  lever  and  brings  the  lever  up  tight.  There  is  a  rubber 
joint  so  that  you  can  brace  it  up  as  tight  as  you  wish.  It  is  all 
done  in  a  second.  This  lever  is  on  a  ratchet  so  that  wheti  you 
want  to  release  it,  ail  you  have  to  do  is  to  kick  it  off  and  a  spring 
releases  it  and  the  meter  drops  down  and  is  pulled  away.  This  is 
one  of  the  nicest  devices  of  the  kind  I  have  seen. 

XII.       PRKVEN'TIXG  .\SCENSION  PIPE  STOPPAGE. 

Author. — The  editor.  Purpose. — To  prevent  stopping  stand- 
pipes  by  cooling  them  by  the  injection  of  a  small  amount  of  water. 

Description. — W'e  were  once  troubled  with  stopped  standpipes 
at  Madison,  which  none  of  the  usual  remedies  seemed  to  cure. 
The  congestion  in  the  standptpe  seemed  to  be  a  semi -pitch,  too  soft 
for  easy  cleaning  and  too  hard  to  flow.  Lowering  heats  and  firing 
green  coal  or  even  slack  saturated  with  light  tar  in  the  mouth- 
piece did  not  relieve  our  trouble.  We  then  equipped  the  lids  of 
our  ascension  pipes  with  the  device  illustrated,  to  enable  water  to 
be  dripped  into  the  standpipe  to  either  condense  enough  of  the 
lighter  tars  to  soften  the  deposit  which  was  forming  or  to  cool  it 
to  a  degree  of  brittleness,  which  would  enable  its  more  easy  re- 
moval.   The  scheme  proved  more  effective  than  any  other  remedy 
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we  had  tried,  but  was  not  entirely  successful.  It  seemed  to  harden 
the  deposit  which  formed  in  the  top  of  the  standpipe,  and  soften 
the  deposit  in  the  lower  end  of  the  standpipe.  Before  we  com- 
pleted our  experiments,  we  changed  our  coal  and  the  trouble  dis- 
appeared. No  bad  results  occurred  from  the  use  of  water  in  the 
standpipes. 

DrSCUSSION. 

Mr.  Somerville: — I  have  nothing  to  say  about  this,  I  sup- 
pose the  idea  is  to  keep  the  standpipe  cool,  and  this  seems  to  be  a 
good  method  of  doing  it.  He  says  that  he  changed  his  coal  and 
that  then  the  Ironble  disappeared.    That  is  often  the  case  I  find. 


i'pi^i-omn  AT  Top. 


FIG.  XII.    WATER  .SPR.W  FOR  PREVENTING  ASCENSION  PIPE  STOPPAGE. 

Mr.  Coombs: — Some  years  ago  we  had  trouble  with  stand- 
pipes  which  occurred  from  high  heat.  Of  course,  we  know  that 
to  get  the  best  results  from  a  retort,  we  have  to  maintain  high 
heat.  Whenever  we  run  at  low  heat  we  have  no  trouble  whatever 
with  stopped  pipes,  but  our  yield  was  low,  probably  4  feet  per 
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pound.  Increasing  tlie  heat  for  the  purpose  of  increasing  the 
yield  per  pound  to  4.75  to  5  feet,  we  found  we  were  troubled  with 
a  stopped  standpipe.  I  found  that  as  long  as  our  pipe  was  cool 
we  had  no  trouble.  The  low  heats  on  the  retorts  gave  us  a  low 
temperature  at  the  standpipe,  I  thought  at  that  time  if  we  could 
keep  up  the  high  heat  and  decrease  the  standpipe's  temperature, 
probably  we  would  have  less  trouble  with  our  pipe.  I  thought  at 
that  time  if  we  could  construct  a  water  jacket  around  the  outside 
of  the  standpipe,  and  maintain  a  continuous  stream  of  water 
through  the  standpipe,  we  might  be  able  to  decrease  the  trouble. 
We  did  that,  kept  up  the  heats  in  the  retorts  and  decreased  the 
temperature  of  the  standpipe  and  found  that  our  trouble  disap- 
peared. While  the  trouble  was  obviated  in  that  way,  it  seemed 
to  be  a  difficult  matter  to  construct  the  double  standpipes.  I  took 
about  three  benches  of  3's  at  that  time  and  we  had  satisfactory  re- 
sults except  the  matter  of  construction.  It  is  a  little  expensive 
and  a  good  deal  of  trouble  to  do  it,  I  then  tried  another  experi- 
ment and  invented  a  reservoir  over  the  top  of  the  mouthpiece  on  a 
bench  of  5's.  We  introduced  the  water  on  the  top  and  let  it  run 
down  from  the  top  through  the  two  middles  and  down  to  the 
bottom.  We  found  that  answered  the  same  purpose  as  a  double 
standpipe.  With  that  kind  of  appartus  we  found  we  c9uld  run 
the  high  heats  and  prevent  the  trouble  of  a  stopped  standpipe,  that 
is,  with  a  6-incli  pipe.  The  larger  tlie  standpipe  we  have,  of  course, 
the  less  trouble  we  have  with  stoppage.  We  have  found  if  you 
want  to  carry  high  heals — very  high  heats — you  can  prevent  this 
trouble  by  a  double  pipe  or  a  jacketed  standpipe  or  a  reservoir  on 
each  mouthpiece.  .All  you  have  to  do  is  to  keep  )-our  standpipes 
cool  and  your  trouble  is  prevented. 

PuEsiDENT  Wiivsall: — I  havc  used  a  perforated  diaphragin 
in  the  mouth  of  the  retort — rather  at  the  rear  of  the  mouthpiece — 
and  have  good  results  from  it. 


Author. — The  editor.  Piirposc—Simplc  and  absolutely  tight 
stop-cock,  and  one  which  can  be  used  on  crude  gas  or  gases 
destructive  to  ordinary  cocks. 

*  Description. — The  cut  clearly  shows  the  arrangement  of  pip- 
ing. It  can  be  made  up  as  shown,  or  with  two  tees  connected  with 
a  close  nipple.    A  small  tin  pail  or  any  other  suitable  vessel  filled 
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with  water  can  be  used  as  a  seal.  This  cock  is  particularly  appli- 
cable for  laboratory  work,  and  especially  where  destructive  gases 
are  being  handled.  Its  use,  however,  is  limited  to  low  pressures 
that  can  be  easily  overcome  by  a  reasonable  depth  of  seal. 


FIG.    XIII,       SKAL  STOP-COCK, 
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XIV.       ELECTROLYSIS  IN  GAS  MAINS, 

Author. — Unknown.  Brought  to  the  attention  of  the  editor 
by  Henry  I,  Lea,  Evanston,  111. 

Purpose. — To  determine  the  presence  of  electrolytic  action  on 
mains  without  uncovering  them. 

Description, — A  hole  is  dry-tapped  into  the  main  and  a  plug 
inserted.     To  this  plug  is  soldered  a  suitable  flexible  conductor 
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which  is  also  connected  to  an  iron  bar  which  is  driven  in  the 
ground  alongside  of  the  main.  By  pulling  up  the  bar  at  stated 
periods,  it  is  believed  that  if  the  main  is  affected  the  bar  will  show 
it.  I  am  a  bit  skeptical  about  the  efficacy  of  this  method,  as  the 
bar  will  not  necessarily  show  any  effect,  even  though  the  main 
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may  be  badly  eaten.  If  this  method  is  used,  great  care  must  be 
taken  to  insure  good  electrical  contacts  to  all  connections.  The 
hole  in  the  main  should  be  dry-tapped,  as  a  film  of  oil  is  a  perfect 
insulator.  The  other  connection  must  be  made  mechanically 
strong  and  then  soldered, 

Mr.  Lea  also  sent  me  a  wrinkle  used  at  Du  Quoin,  III.,  but 
failed  to  send  a  description  which  would  enable  it  to  be  illustrated. 
It  is  an  arrangement  of  a  furnace  chute  for  coke  to  be  run  back 
and  forth  on  a  trolley. 

Mr.  Persons: — I  move  that  a  vote  of  thanks  be  extended  to 
the  editor  of  the  "Wrinkle  Department,"  Mr.  Henry  L.  Doherty, 
for  the  very  interesting  and  valuable  suggestions  presented.  (Sec- 
onded; carried.) 

Resolulion  of  Sympathy. 

Mr,  BuTTERWORTii : — At  some  point  in  these  proceedings  I 
want  to  introduce  a  resolution,  and,  if  you  will  permit  me;  I  will 
do  so  at  this  time.  It  is  a  short  one.  We  all  know  Mr.  A.  C. 
Humphreys,  who  is  an  honorary  member  of  this  Association,  and 
in  honoring  him  we  but  honored  ourselves  in  making  him  such. 
He  has  attended  our  meetings  and  participated  in  our  delibera- 
tions. We  appreciate  very  much  his  kindly  interest  in  this  Asso- 
ciation. We  know  also  that  he  has  recently  met  with  a  most  severe 
loss  in  the  death  of  his  two  sons  by  drowning  in  the  Nile  River. 
I  would  like  to  offer  this  resolution,  Mr.  President,  if  you  please : 

"Resolved,  That  .the  Secretary  of  this  Association  be  and  he 
hereby  is  directed  to  transmit  to  our  honorary  member,  A.  C. 
Humphreys,  of  New  York,  our  deepest  sympathy  in  the  great 
affliction  that  has  recently  befallen  him  in  the  tragic  and  untimely 
death  of  his  two  sons."  ( Motion  seconded  ;  carried  by  a  standing 
vote.) 

QUESTION   BOX. 

President  Whysall  : — Question  9 — "What  is  the  best  man- 
ner of  making  service  connections  with  a  z-inch  street  main  ?" 

General  Harbison  : — ^The  best  way  to  do  that  is  not  to  have 
any  2-inch  mains,  and  if  there  are  any,  to  remove  them  and  use 
them,  for  service  pipes  and  lay  a  larger  main.  That  is  the  proper 
way  to  do  it,  sir.  Our  experience  is  that  we  cannot  afford  to  lay 
a  3-inch  main,  and  miles  of  3-inch  mains  we  have  remove<I  from 
the  streets  that  have  been  asphalted  during  the  past  five  or  six 
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years  in  our  city  we  are  now  using  for  service  pipes.  We  have 
tried  to  save  every  lineal  foot  of  it  with  the  least  possible  wastage, 
and  I  think  we  have  not  1,500  feet  in  our  pipe  yard  to-day.  It 
has  been  used  for  service  pipe,  using  a  3-inch  cast-iron  pipe,  in- 
stead of  a  2-inch  wrought-iron  pipe,  which  can  be  done  without 
increasing  the  cost  to  the  owner  of  the  property. 

James  T.  Lynn: — I  rise  to  a  question  of  order.  There  are 
hundreds  of  companies  in  Ohio,  and  thousands  of  them  in  the 
Lnited  States  and  in  Europe,  I  suppose,  which  use  a  2-inch  main. 
Smaller  companies  which  have  not  quite  as  much  money  as  Gen- 
eral Harbison's  company,  and  are  not  quite  so  ably  managed,  have 
to  use  some  2-inch  mains.  The  question  whicli  we  are  discussing 
is  the  best  manner  of  making  service  connections  with  a  2-inch 
street  main,  and  not  whether  a  2-inch  should  or  should  not  be  laid. 

Mr.  Maxon  : — I  have  had  some  experience  in  tapping  2-inch 
mains,  having  been  connected  with  one  of  those  smaller  companies 
which  Mr.  Lynn  sa>'s  do  not  have  so  much  money.  We  have  used 
a  split  sleeve  for  that  purpose  very  sucessfully,  and  in  that  way 
we  iind  it  possible  to  tap  the  main  without  weakening  it  too  much. 
That  is  the  best  device  we  have  been  able  to  run  across — a  split 
sleeve,  <leep  threaded. 

J.\MES  T.  Lyxm  : — -I  have  tapped  a  few  2-inch  cast-iron  mains, 
iMr.  President,  and  I  have  always  drilled  a  hole  and  tapped  it  just 
the  same  as  any  other  size  main — tliat  is  where  the  service  was 
less  tlian  an  inch.  If  it  is  larger  than  that,  I  think  it  would  be 
advisable  to  put  on  a  split  sleeve  or  soniethinp  of  that  kind,  but  in 
the  ca.se  of  a  wrought-iron  pipe,  we  did  our  tapping  with  a  dia- 
mond i>oint,  cutting  out  a  hole  and  then  threading,  which  gives 
US  a  little  more  surface  for  the  thread  than  it  does  to  drill  it  out. 
It  docs  not  cut  away  the  iron  so  much.  If  I  had  a  i-inch  or  a  1.25- 
inch  pipe,  Ihen  I  would  put  a  split  sleeve  on  it. 

G[-;.\i:k.m.  II.MiBiso.v: — How  large  have  you  been  able  to  tap 
in  with(jiit  the  use  of  a  sleeve  ? 

^[r.  LvN.\:^Thr(e-tiuarter  nich. 

Gfnkhal  Hariiison  : — Into  a  2-inch  main? 

Mr.  Lynn;^ — Yes,  sir. 

Gi:m:h\l  HARr.iSD.v: — Driving;  a  pneumatic  buggy  tire  over 
it  would  be  apt  to  break  the  main,  I  should  think. 

Jam  i:s  T.  Lyxx  : — Well,  I  have  tapped  a  good  many  hundreds 
of  them,  and  if  I  wanted  an  inch  service  in  a  house — we  don't  run 
less  tliau  an  inch — I  would  make  my  tap  0.75  and  put  in  a  short 
nip])le.    I  have  done  that  often  with  a  2-inch  main. 
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Mr.  Maxon  : — I  have  always  thought  it  rather  weakened  the 
pipe  and  that  it  was  preferable  to  use  a  sleeve.  I  have  made  a 
great  many  more  taps  by  the  method  which  Mr.  Lynn  suggests 
than  I  have  by  means  of  a  sleeve.  However,  lately  I  have  been 
using  the  sleeve  altogether. 

The  President: — I  would  like  to  know  if  you  have  had  any 
trouble  with  them. 

Mr.  Maxon'  : — I  have  in  a  few  cases  where  the  mains  were 
shallow. 

John  R.  Lynn: — You  have  mains  break  where  there  are  no 
taps  at  all  in  a  few  cases.  I  am  fortunate  enough  to  have  some 
2-inch  cast-iron  mains,  and  I  do  not  put  anything  smaller  in  than 
a  1,25-inch, service,  but  I  keep  a  lot  of  .special  service  ells  with  a 
0.75-inch  male  and  a  1.25-inch  female  end,  using  a  0.75-inch  tap 
in  the  main. 

Mr.  Coombs: — We  have  no  2-inch  cast-iron  pipe,  but  we  have 
some  2-inch  wrought-iron  pipe,  and  if  we  have  to  exceed  a  0.75- 
inch  service  we  cut  our  line  in  two  and  place  in  a  tee  for  a  i-inch 
or  a  1 .25-irich  service.  A  2-inch  wrought-iron  pipe  will  take  care 
of  a  0.5-inch  tap,  but  over  and  above  a  0.5-inch  tap  on  a  2-inch 
line,  I  should  think  it  too  much  altogether.  I  don't  think  a  satis- 
factory connection  can  be  made  with  a  2-inch  line  by  a  tap  more 
than  0.5-inch,  but  if  you  tap  a  0.5-inch  it  will  be  all  right. 

PRESIDKN'T  Whvs.\ll  : — Question  16 — "Where  is  the  best 
position  for  an  exhauster?"     I  will  call  on  Mr.  Andrews. 

Mr.  -Andrews: — Some  of  the  members  had  a  discussion  last 
night  on  that  point,  and  it  was  contended  that  the  exhauster 
shoulfl  follow  the  P.  &  A.  tar  extractor,  if  you  had  such  an  appa- 
ratus in  use  in  the  works.  On  account  of  the  fact  of  drawing  the 
gas  through  the  exhauster,  you  get  a  better  impinging  effect  on 
the  different  plates  than  you  would  if  you  forced  it  through. 

Mr.  Schw.arm  : — In  our  works  we  placed  the  exhauster  be- 
tween the  hydraulic  main  and  the  P.  &  A.  extractor.  We  carry 
our  gas  around  overhead,  through  a  12-inch  main,  and  to  the 
exhauster.  Before  it  gets  to  the  P.  &  A,  extractor,  it  is  almost 
free  from  tar,  so  that  there  is  very  littJe  tar  taken  out  afterwards. 
We  force  the  gas  through  the  P.  &  A.  extractor,  instead  of  draw- 
ing is  through. 

The  President: — In  order  to  answer  this  question,  I  will  ask 
you  why  you  placed  it  there. 
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Mr.  Schwarsi  : — I  do  not  know  why  it  was  placed  there.  It 
was  placed  in  the  works  when  it  was  built,  long  before  I  took 
charge,  but  I  merely  cited  the  fact  that  it  works  equally  well. 
When  you  have  any  connection  with  your  tar  extractor  and  over- 
head pipe,  which  contains  a  large  amount  of  tar  before  it  reaches 
the  tar  extractor,  by  the  time  it  gets  there,  it  is  almost  clean. 

Mr.  Coombs: — I  beheve  the  position  to  place  an  exhauster  in 
is  between  the  retorts  and  your  first  condenser.  One  reason  is 
to  have  the  exhauster  under  the  control  of  the  retort  man  and 
right  next  to  the  retort  house.  That  is  one  good  reason.  It 
works  just  as  well  after  it  leaves  the  retort  house  to  have  it  in 
close  contact  there. 

John  R.  Lynn: — It  is  not  absolutely  necessary  to  condense 
your  gas  before  you  get  to  the  exhauster.  A  little  warm  tar  is 
not  going  to  hurt  the  exhauster.    It  will  be  a  good  thing  for  it. 

The  President: — What  shall  we  do  in  regard  to  an  executive 
session?  Is  it  the  desire  of  the  members  that  we  hold  an  execu- 
tive session  this  afternoon  ? 

Mr.  Hayward: — For  the  purpose  of  bringing  it  before  this 
meeting,  I  will  move  that  we  now  go  into  executive  session.  (Sec- 
onded; carried.) 

EXECUTIVE  SESSION. 

Mr.  Persons  : — Mr.  President,  I  have  in  writing  here  a  prop- 
osition which  I  desire  to  submit  to  the  Executive  Committee.  It 
is  as  follows :  "We,  the  undersigned  members  of  the  Ohio  Gas 
Light  Association,  hereby  offer  to  the  Executive  Committee  a 
proposition  to  amend  Ride  lo,  page  5,  of  the  Constitution,  so  as 
to  read  that  the  annual  dues  shall  be  $4  per  year,  instead  of  $3, 
as  at  present. 

F.  R.  Persons, 

B.  E.  Chollar, 
J.  T.  Lynn, 

C.  W.  Andrews, 
T.  C.  Jones." 

The  President: — The  communication  will  be  filed  and  sub- 
mitted to  the  Executive  Committee.  Under  the  Constitution  and 
By-Laws  of  the  Association  it  will  have  to  go  over  until  our  next 

regular  meeting. 
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QUESTION  BOX. 

Full  discussion  was  then  had  on  Question  13 — "What  is  the 
future  of  the  vapor  light  for  store  lighting?" 

In  this  connection  the  subject  of  the  course  pursued  by  the 
Welsbach  company  in  the  use  of  Welsbacli  burners  on  lamps  other 
than  gas  lamps  was  also  fully  discussed. 

Mr,  Schwarm  then  submitted  the  following  motion:  I  move 
that  the  Executive  Committee  of  this  Association  be  instructed  to 
confer  with  the  insurance  underwriters  of  this  state  and  secure  all 
the  available  statistics  on  the  subject  of  the  rates  on  buildings 
lighted  by  gasoline,  electricity  and  gas,  and  to  make  comparison 
along  these  lines,  and  after  a  thorough  investigation  of  the  sub- 
ject, they  furnish  such  information  as  they  are  able  to  obtain  to 
the  gas  companies  throughout  the  state ;  and  to  get  the  law  now 
in  force  on  this  subject  couched  in  good,  plain  English  so  that  we 
may  spread  it  broadcast  among  our  customers.  (Motion  sec- 
onded; carried.) 

Mr.  Bt.'TTERWORTii : — I  now  move,  Mr.  President,  that  we  re- 
sume our  regular,  open  session.     (Seconded  ;  carried.) 

OPEN'  SESSION. 
Irving  Butterworth  then  read  the  following 

REPORT  OF  NOMINATING  COMMITTEE. 

To  the  Members,  the  Ohio  Gas  Light  Association: 

Genti,emf,n  :— Your  Nominating  Committee  begs  leave  to 
report  the  following  names  as  officers  of  this  Association  during 
the  ensuing  year : 

President,   Henry  L.   Doherty,  of   Columbus,   O. ;   Madison, 
Wis. ;  New  York  City,  N.  Y. ;  Denver,  Colo.,  etc. 
Vice-President,  C.  W.  Andrews,  Hamilton,  O. 
Secretary  antl  Treasurer,  T.  C.  Jones,  Delaware,  O. 
Members  of  the  Executive  Committee,  F.  \V.  Stone,  Ashta- 
bula. O.,  and  Fred  R.  Persons,  Toledo.  O. 

Editor  "Wrinkle  Department,"  E.  E.  Eyscnbach,  Columbus,  O. 
Editor  Novelty  Advertising  Department,  B.  W.  Perkins,  South 
Bend,  Ind.  Respectfully  submitted, 

Irvin  Butterworth, 
L.  W.  Wells. 
Charles  H.  Pbintz, 

Committee. 
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ELECTION   OF  OFFICERS. 

James  T.  Lynn  : — I  move  that  the  report  of  the  committee  be 
I'eceived  and  adopted,  and  also  move  that  the  President  be  author- 
ized to  cast  the  ballot  of  the  Association  for  the  election  to  office 
of  the  members  therein  mentioned.  (Seconded;  carried  unani- 
mously.) 

President  Whysall: — Gentlemen,  I  have  great  pleasure  in 
casting  the  ballot  of  the  Association  for  Henry  L.  Doherty  as 
President  for  the  ensuing  year,  C.  W.  Andrews  as  Vice-President, 
T,  C.  Jones  as  Secretary  and  Treasurer,  F.  W.  Stone  and  Fred 
R.  Persons  as  members  of  the  Executive  Committee,  E.  E.  Eysen- 
bach  as  editor  of  the  "Wrinkle  Department,"  and  E.  W.  Perkins 
as  editor  of  the  Novelty  Advertising  Department. 

The  officers  above  nominated  were  then  duly  declared  elected. 

C.  W.  Andrews,  the  newly  elected  Vice-President,  being  called 
on  for  remarks,  said :  "Gentlemen,  I  wish  to  assure  you  that  I 
very  highly  appreciate  this  honor,  which  is  not  deserved  on  my 
part,  as  I  am  a  young  member  of  the  Association.  But  at  the 
same  time  I  will  use  my  best  endeavors  to  push  forward  the  work 
of  the  association  as  begun  in  the  past,  and  which  we  hope  to 
continue  in  the  future.    I  thank  you." 

The  Secretary  said:  Mr.  President  and  gentlemen,  I  thank 
you  very  much  for  this  renewal  of  confidence.  If  I  have  done 
anything  to  make  this  meeting  profitable  it  has  been  a  pleasure. 
I  have  a  large,  warm  spot  in  my  heart  for  the  Ohio  Gas  Light 
Association,  and  I  assure  you  that  1  will  always  do  anything  I  can 
for  its  interests.     I  thank  you. 

(The  following  extract  is  taken  from  a  letter  received  by  the 
Secretary  from  Mr.  Doherty  several  days  after  the  meeting: 

"I  sincerely  appreciate  the  honor  done  me  by  the  members  of 
the  Ohio  Gas  Light  Association,  in  electing  me  their  President  for 
the  coming  year.  It  is  needless  to  say  that  I  shall  do  everything 
in  my  power  to  make  the  next  meeting  of  our  Association  a  pro- 
nounced success."] 

The  President  : — Any  further  business  before  the  Associa- 
tion? 

Mr.  Andrews  : — I  move  a  vote  of  thanks  be  tendered  the  com- 
mittee which  has  had  in  charge  our  entertainment  while  guests 
of  the  city  of  Dayton.    I  also  move  that  a  vote  of  thanks  be  tend- 
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ered  to  the  officers  of  the  Association  for  the  efficient  work  in 
carrying  this  our  seventeenth  annual  meeting  to  so  successful  a 
conclusion. 

Mr,  Butterworth  seconded  the  motion,  which  was  unani- 
mously adopted. 

Mr.  Sciiwarm  : — I  move  we  tender  a  vote  of  thanks  to  the 
Da>lon  Gas  Lipht  and  Coke  Company,  the  Dayton  Gas  and  Fuel 
Company  and  the  Gem  City  Stove  Works  for  their  profitable , 
entertainment  during  our  sojourn  in  Dayton,  also  to  the  National 
Cash  Register  Company  for  its  generous  donation  of  this  hall  for 
our  meeting.     (Seconded  and  carried  by  a  rising  vote.) 

General  Harbison: — I  apprehend  a  motion  to  adjourn  will 
come  verj-  soon.  Before  you  do  it  I  will  ask  you  to  pardon  me 
just  a  moment.  I  want  to  thank  the  Ohio  Association  and  every 
individual  member  for  the  courtesy,  kindness  and  loving  affection 
with  which  I  have  been  greeted  and  treated  since  I  came  here.  I 
have  traveled  from  my  home  here  to  meet  the  brothers  in  any- 
thing but  a  good  state  of  health.  I  believe  I  have  been  benefited 
very  much  by  being  here.  I  wish  that  I  could  see  you  brothers 
occasionally  at  my  own  home.  It  would  do  me  a  lot  of  good  and 
it  will  not  hurt  you.  If  you  come  into  New  England,  do  not  fail 
to  let  me  know  as  to  where  you  are  and  let  me  have  a  greeting. 
These  gatherings  are  of  much  benefit  to  us  and  to  me,  as  I  speak 
from  experience.  I  have  occupied  a  great  deal  more  of  your  time 
and  patience  than  I  had  the  slightest  idea  I  would  do  when  I 
came  here,  for  I  expected  to  listen  and  to  receive  your  cordial 
greetings  and  did  not  expect  to  be  called  upon  to  say  anything. 
But  I  am  constructed  on  the  model,  Mr.  Chairman,  that  when  any- 
thing conies  up  that  interests  me  or  I  think  wilt  interest  my  asso- 
ciates in  business,  to  discuss  it  in  all  its  phases,  not  for  the  sake 
of  being  heard,  but  for  the  sake  of  possibly  giving  a  suggestion, 
or  from  what  I  might  say  bringing  out  a  suggestion  from  some- 
body else  who  knows  more  about  it,  that  may  be  of  practical  value 
to  us  in  our  calling,    Mr.  President  and  members,  I  thank  you. 

Mr.  BtJTTERWOBTH : — Mr.  President,  if  you  will  permit  me,  I 
think  I  express  the  feelings  of  every  member  when  I  say  we  are 
very  glad  to  have  General  Harbison  with  us.  We  appreciate  the 
compliment  he  has  shown  us  by  coming  such  a  distance  to  be 
present  at  this  meeting.  We  are  all  pleased  to  hear  what  he  has 
said  and  we  have  derived  benefit  from  his  remarks  and  advice 
which,  as  he  admits,  he  gives  so  freely  and  so  well. 
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The  President  : — I  think  it  is  the  unanimous  opinion  of  every 
member  of  this  Association,  that  we  have  all  received  benefit  from 
the  suggestions  which  General  Harbison  has  given  us,  and  on 
behalf  of  the  Association  I  take  pleasure  in  returning  the  thanks 
of  the  Association  for  the  compliment  shown  us  by  him  in  being 
with  us  at  this  meeting. 

Mr.  Persons: — If  there  is  no  other  business  before  the  Asso- 
ciation, I  move  that  we  now  adjourn  a  very  profitable  and  pleasant 
meeting.     (Motion  seconded.) 

The  President  :^Refore  putting  the  motion,  I  wish  to  say 
that  I  have  enjoyed  it  very  much  myself.  I  think  the  Association 
is  to  be  congratulate<l  on  the  hearty  co-operation  of  all  its  members 
who  have  worked  together  to  make  this  a  most  successful  meeting. 
There  has  been  no  hanging  back,  and  as  far  as  I  can  see,  it  has 
been  a  most  profitable  and  pleasant  meeting. 

Mr.  Buttehworth  : — Mr.  President,  I  agree  with  you.  I 
think  I  have  attended  every  meeting  of  the  Ohio  Association  from 
start  to  finish,  and  this,  I  think,  is  one  of  the  best  meetings  we 
have  ever  had,  which  is  saying  a  great  deal. 

The  motion,  being  duly  seconded  and  carried,  the  seventeenth 
annual  meeting  of  the  Ohio  Gas  Light  Association  then  ad- 
journed. 
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PROCEEDINGS. 


First  Day. — Morning  Session. 

At  ID  o'sclock  A.  M.  the  Association  was  called  to  order  by 
tlie  President,  Mr,  Henry  L.  Doherty. 

Upon  roll  call  the  following  members  reported  their  attend- 


E.  D.  Abiiott, 
C  W.  Andrews, 
Chester  I-.  Arthur, 
George  VV.  Barxes, 
Isaac  C.  Baxter, 
Frank  L.  Beam, 
W.  E.  Bender, 
A,  C.  Blinn, 
Stanhope  Boal, 
Miller  Booth, 
John  P.  Canterbury, 
H.  A.  Carpenter, 
G.  N.  Clapp, 
W.  F.  Clanses, 
J.  W.  R.  Cline, 
J.  S.  Connelly, 
Moses  Coombs, 
Fred.  S.  Coombs, 
f.  g.  corbus, 


Alfred  D.  Cressler, 
George  DAunnERTY, 
John  Dell, 
R.  R.  Dickey, 
Henry  L.  Doherty, 
S.  MiLo  Dole, 
G.  L.  Drouillahd, 
James  W.  Dunbar. 
Alfred  R.  Eaton. 
Ernest  E.  Eysenb.ach, 
John  Franklin. 
Frank  H.  Field, 
w.  h,  g.krdner, 
F.  L.  Garrlson, 
A.  L.  Gassett, 
John  M.  Gregory, 
O.  X.  Guldlix, 
J,  W.  Gwynn, 
L.  C.  Hamlick, 
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J.  H.  Harbine, 
H,  D,  Harper, 
J.  A.  Harris, 
J.  S.  Hedges, 
Fraxk  H.  Hess, 

A.  G.  Holmes, 
e.  d.  johxson. 
John  O.  Johnston, 
Howard  Jones, 

T.  C.  Jones. 
,    Lazard  Kaiin, 
Wm.  H.  Knight, 
Hugh  McK.  Landon, 
Alanson  p.  I.athrop, 
Xathan  G.  Leakey, 
George  Light, 
Ernest  F.  Lloyd, 

D.  W.  Low, 
James  T.  Lynn, 
John  R.  Lynn, 

E.  T.  McCormack, 
Donald  McDonald, 

B.  L.  McElroy, 
John  D.  McIlhenny, 
John  McMillan, 

M.  E.  Mai^ne, 
Edward  ^L  ^Iancourt, 
John  H.  Mansur, 

F.  B.  Many, 
William  D.  Marks, 

C.  T.  Mason, 
John  T.  Mason, 
Edward  Matt, 


J.  H.  Maxon, 
W.  H.  Miller, 
S.  E.  Mulholland, 
J.  D.  S.  Neely, 
H.  L.  Olds, 
G.  W.  Parker, 

C.  B.  Pattrell, 
B.  W.  Perkins, 
A.  T.  Perry, 
Chas.  H.  Printz, 
Eugene  Printz, 
Chas.  S.  Ritter, 

D.  R.  Russell, 
DwiGHT  E.  Sapp, 
c.  a.  schwarm, 
Wm.  G.  Sharp, 
G.  A.  Strain, 

J.  D.  Shattlxk, 

Dr,  F.  Schniewind, 

D.  C,  Spinning, 

F.  A.  St.-vcey, 

J.  E.  Stacev, 

Chas.  L.  Steenbergen, 

J.  G.  Stevens, 

F.  W.  Stoke, 
George  H.  Tayler, 
John  H.  Walters, 

L.  W.  WivLLS, 

GrORGE  Whysall, 
Leigh  Wickham, 

G.  M.  Witherden, 

W.  R.  WONES, 

Peter  Young. 


Pre.sident  Doiierty: — Gentlemen,  the  first  order  of  business 
is  the  reading  of  the  minutes  of  the  last  meeting.  What  is  your 
pleasure  ? 

It  was  then  moved  by  A,  P,  Lathrop,  of  St,  Paul,  Minn.,  duly 
seconded  by  C.  W.  Andrews,  of  Hamilton,  O.,  and  carried,  that 
the  reading  of  the  minutes  of  the  last  meeting  be  dispensed  with. 

President  Doiierty: — The  next  order  of  business  is  the  re- 
port of  the  Executive  Committee. 

The  report  of  the  Executive  Committee  was  then  read  by 
Secretary  T.  C.  Jones,  Delaware,  O.,  as  follows: 
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REPORT  OF  EXECUTIVE  COMMITTEE. 

To  the  Members,  the  Ohio  Gas  Light  Association: 

Gentlemen  : — We,  your  Executive  Committee,  make  the  fol- 
lowing recommendations : 

First. — That  Isaac  Baxter,  J,  H.  Maxon  and  Chas.  S.  Ritter 
be  appointed  a  Nominating  Committee. 

Second. — That  John  R.  Lynn,  A.  J.  Stacey  and  D.  R,  Wann- 
ington  be  appointed  a  Committee  on  Memorials. 

Third. — That  John  Frankhn,  Geo.  Whysall  and  F.  R.  Persons 
be  appointed  a  Committee  on  Place  of  Next  Meeting. 

Fourth. — That  Joseph  Gwynn,  James  Saher,  W.  S.  Bowen, 
Geo.  H.  Christian  and  R.  A.  Dittmar  be  dropped  from  member- 
ship for  non-payment  of  dues. 

F»/Ife.— That  Chas.  H.  Welsh,  Emil  G.  Schmidt,  Neil  B. 
Mallon,  W:  R.  Dixon,  Graham  McFarlain,  D.  C.  Spinning  and 
Geo.  B.  Edgar  be  released  from  membership  at  their  own  request. 

Sixth. — That  the  following  be  elected  to  active  membership : 

NEW    MEMBERS. 

Blinn,  A.  C,  General  Superintendent  Sandusky  Gas  and  Electric 
Co.,  Sandusky,  O. 

Clansen,  W.  F.,  Superintendent  Portsmouth  Gas  Co.,  Ports- 
mouth, O. 

Daugherty,  Geo,,  with  the  Warren  Gas  Light  Co.,  Warren,  O. 

Dole,  S.  Milo,  Manager  Adrian  Gas  Co.,  Adrian,  Mich. 

Field,  Frank  H.,  Manager  Welsbach  Co.,  Columbus  Department, 
Columbus,  O. 

Gardner,  W.  H.,  Treasurer  and  Manager  Valparaiso  Light  and 
Fuel  Co.,  Valparaiso,  Ind. 

Low,  D,  W,,  Superintendent  Alliance  Gas  and  Electric  Co.,  Alli- 
ance, O. 

Malone,  M.  E.,  General  Superintendent  Madison  Gas  and  Elec- 
tric Co.,  Madison,  Wis. 

Miller,  W.  H.,  Superintendent  of  Manufacture  Cincinnati  Gas 
and  Electric  Co.,  Cincinnati,  O. 

Mulholland,  S.  E.,  Secretary  and  Treasurer  the  Lima  Gas  Light 
Co.,  and  the  Lima  Natural  Gas  Co.,  Lima,  0; 

Osborn,  H.  H.,  Salesman  American  Tank  and  Fixture  Co.,  Chi- 
cago, 111. 
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Strain,  G.  A.,  Superintendent  the  Bellevue  Gas  Co.,  Believue,  O. 
Shattuck,  J.  D,,  Superintendent  the  Philadelphia  Suburban  Gas 

Co.,  Darby,  Pa. 
Schniewind,  Dr.  F.,  Consulting  Chemical  Engineer  the  United 

Coke  and  Gas  Co.,  New  York,  N.  Y. 

Respectfully  submitted, 
Columbus,  0.,  March  /p,  Jpo».  '  T.  C.  Jones,  Secretary, 

On  motion  of  J.  W.  R.  Cline,  of  Covington,  Ky.,  duly  sec- 
onded and  carried,  the  report  of  the  Executive  Committee  was 
adopted  and  ordered  spread  upon  the  minutes  of  the  Association. 

Election  of  Ne'ii)  Members. 

It  was  then  moved  by  John  D.  Mcllhenny,  of  Philadelphia, 
Pa.,  duly  seconded  and  carried,  that  the  Secretary  cast  the  ballot 
of  the  Association  for  the  election  to  membership  in  the  Associa- 
tion of  the  applicants  recommended  by  the  Executive  Committee 
in  its  report. 

Secretary  Jones: — Mr.  President,  it  gives  me  great  pleasure 
to  comply  with  the  motion  just  adopted,  and  I  hereby  cast  the  bal- 
lot of  the  Association  for  the  election  to  membership  of  the  appli- 
cants referred  to,  and  declare  them  duly  elected  members  of  the 
Ohio  Gas  Light  Association. 

The  President  : — It  is  the  desire  of  the  Chair,  and,  I  am  sure, 
of  all  the  older  members  present,  that  the  gentlemen  whose  appli- 
cations have  just  been  favorably  acted  upon  and  who  are  now 
members  of  the  Ohio  Gas  Light  Association,  will  feel  free  to 
take  an  active  part  in  these  proceedings.  The  next  report  in  order 
is  the  report  of  the  Secretary  and  Treasurer. 

T.  C.  Jones,  of  Deleware,  C,  then  submitted  the  following 

REPORT  OF  SECRETARY  AND  TREASURER. 
To  the  Members,  the  Ohio  Gas  Light  Association: 

Gentlemen  : — I  have  the  honor  to  present  herewith  the  eigh- 
teenth annual  report  of  the  Secretary  and  Treasurer  for  the  period 
between  March  20,  1901,  and  March  19,  1902: 
New  members  admitted  at  the  seventeenth  annual  meeting. .     27 

Released   from   membership    ro 

Deaths    3 

Active  members  at  this  date  •. 225 

Honorary  members  at  this  date   13 
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Financial  Report. — Receipts. 

Balance  from  last  year  $  427  81 

Received  from  dues   420  00 

Received  from  initiations   145  oo 

Received  from  sale  of  half  tones  and  etchings 14  50 

Rixeived  from  gas  journals  for  report  of  seventeenth 

annual  meeting   151  00 

Total    $1,158  31 

Expenditures. 

Printing  and  stationery    $    178  93 

Postage    25  60 

Expense  of  reporting  seventeenth  annual  meeting. ...  151  00 

Secretary's  salary  seventeenth  annual  meeting 30000' 

Expense  of  Executive  Committee   8  75 

Telegrams  and  telephones 7  69  ■ 

Express    2  30  ■ 

Badges    13  75 

Balance  on  hand  as  per  certified  check 470  29* 

Total    .' $(,158  31 

Respectfully  submitted, 

T.  C.  Jones,  Secretary  and  Treasurer. 
Approved :   E.  E.  Eysenbach,  Finance  Committee. 

It  was  then  moved  by  Mr.  Andrews,  of  Hamilton,  duly  sec- 
ontled  by  Mr.  Whysall,  and  carried,  that  the  report  of  the  Secre- 
tary and  Treasurer  be  received,  adopted  anti  ordered  sprea<l  on 
the  minutes  of  the  Association. 

LETTERS  OF   REGRET. 

President  Doiierty: — Gentlemen,  we  have  some  letters  and 
telegrams  of  regret.  I  will  ask  the  Secretary  to  read  the  names 
of  the  gentlemen  sending  the  same. 

The  Secretary: — I  have  received  from  the  following  gentle- 
men letters  expressing  regret  at  their  inabilit}-  to  be  present  at 
this  meeting; 

Thomas  D.  Miller,  Dallas,  Texas:  Fred  R.  Persons,  Toledo, 
<J.;  S.  S.  Stratton,  Chicago,  III.;  A.  B.  Slater,  Providence,  R.  I.; 
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James  SomerviUe,  Indianaplis,  Ind. ;  John  P.  Harbison,  Hart- 
ford, Conn. ;  Louis  A,  Fergfuson,  Chicago,  III. ;  Senator  Francis 
E.  Warren,  of  Wyoming ;  W.  E.  Steinwedell,  Belleville,  111. ;  E. 
C.  Humphreys,  Cincinnati,  O. ;  Alten  S.  Miller,  W.  R.  Beal,  Wil- 
liam Henry  White  and  Alex.  C.  Humphreys,  New  York  City. 

I  will  read  the  following  telegrams : 

From  B.  E.  Chollar,  St,  Louis,  Mo.,  addressed  to  our  Presi- 
dent :    "Brace  up.    You  will  find  it  dead  easy." 

From  Irvin  Butterworth,  of  Denver,  Colo.:  "Convey  to  the 
members  my  deepest  regrets  that  I  am  necessarily  absent  from 
the  first  Ohio  meeting  that  I  have  ever  missed." 

From  Donald  McDonald,  Louisville,  Ky. :  "My  spirit  is  with 
you.    Body  unavoidably  detained  here." 

Letters  were  also  received  from  the  followii^  Gas  Association 
Officers  expressing  their  regret  at  not  being  able  to  be  present : 

Henry  W.  Douglas,  Secretary  Michigan  Gas  Association ;  N, 
W.  Gifford,  Secretary  New  England  Association  of  Gas  Engi- 
neers. 

The  Chair  then  announced  as  the  next  order  of  business  the 

PRESIDENT'S  ADDRESS. 

HENRY   L.    DOHERTV. 

I  know  of  no  unusual  developments  in  the  gas  business  during 
the  past  year,  ^tuch  progress  has  been  made,  but  it  has  not  been 
of  a  sensational  character.  There  has  been  a  healthy  growth  to- 
ward a  better  understanding  of  the  business  rather  than  the 
adoption  of  better  operating  methods.  Tracing  through  the 
various  steps  in  the  manufacture  of  gas,  the  following  points  of 
interest  occur  to  me :  In  large  works  a  considerable  saving  may 
be  accomplished  b\-  machine  stoking,  and  labor  troubles  may  be 
thus  avoided  to  a  great  degree.  From  results  obtained  in  Eur- 
opean gas-works,  it  would  not  seem  improbable  to  suppose  that 
we  can  save  from  5  to  7  cents  per  1,000  cubic  feet  on  this  item 
alone  in  works  having  an  output  of  2,000,000  feet  or  more  per  day. 

It  has  been  demonstrated  that  the  washing  and  scrubbing  of 
gas  can  be  effectively  done  without  the  use  of  mechanical  scrub- 
bers. The  improper  distribution  of  water  in  tower  scrubbers  has 
had  much  to  do  heretofore  with  the  ineffectiveness  of  this  form 
of  apparatus.  By  flooding  the  contents  of  the  tower  scrubber 
verv  effective  results  can  be  obtained.     Several  methods  for  the 
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intermittent  introduction  of  a  large  quantity  of  water  are  now  in 
use.  A  simple  form  of  this  apparatus  can  be  found  illustrated  in 
the  Wrinkle  Department  of  our  last  proceedings.  I  doubt,  how- 
ever, if  tower  scrubbers  will  ever  succeed  in  rivaling  the 
new  brush  scrubbers,  which  are  now  yielding  ammoniacaJ 
liquor  having  a  strength  in  excess  of  25  ounces.  Condensation 
can  sometimes  be  greatly  assisted  by  water  cooling  towers.  Water 
used  for  condensation  can  be  taken  at  atmospheric  temperature 
and  cooled  by  air  to  temperature  lower  than  the  air  used  for  cool- 
ing:, provided  that  the  air  is  not  close  to  the  saturation  point.  The 
temperature'  of  the  condensing  room  sometimes  approaches  100 
dej^ees  Fahr.  in  the  summer  time,  and  we  have  to  resort  to  the 
use  of  cold  water,  which  might  not  always  be  obtainable,  or  else 
we  must  cool  this  water  below  the  atmospheric  temperature  by 
evaporation. 

Purification  is  now  largely  a  problem  in  investment.  The  use 
of  a  small  positive  blower  belted  to  the  exhauster  is  a  very  satis- 
factory and  effective  means  of  constant  revivification  of  iron 
oxide. 

Several  new  proportional  meters  are  now  in  the  course  of 
development,  and  I  am  conficlent  we  will  some  day  have  a  satis- 
factorv'  substitute  for  the  big,  cumbersome,  wet  station  meter  now 
generally  in  use. 

The  increased  sales  of  fuel  gas  have  relieved  the  necessity  for 
large  holder  capacity.  In  the  case  of  one  gas  company  with  which 
I  am  acquainted,  their  rate  of  send-out  is  so  uniform  that  the 
height  of  their  holder  does  not  vary  greatly  throughout  the  24 
hours,  except  between  10  o'clock  at  night  and  6  o'clock  in  the 
morning.  Another  company  which  has  a  large  sale  for  fuel  gas 
now  has  an  annual  output  of  288  times  its  maximum  daily  output. 

Water-gas  making  is  so  largely  a  problem  dependent  upon  the 
oil  market  that  little  is  left  for  interesting  comment.  A  great  sav- 
ing, however,  can  be  made  in  fuel  by  the  use  of  a  higher  blast 
pressure,  whreh  will  give  you  a  higher  velocity  in  your  fuel  bed. 
and  result  in  a  much  larger  production  of  CO,  during  the  blast, 
wl-.ich  means  that  you  get  more  of  the  heat  of  \our  carbon  in  the 
fuel  bed  where  it  is  most  needed,  rather  than  in  the  carburettor 
and  superheater,  where  you  now  have  an  excess.  Your  blowers 
and  piping  should  be  of  sufficient  size  and  so  constructed  that  you 
can  get,  if  necessary,  a  20-inch  fall  of  pressure  between  the  bot- 
-lom  of  your  grate  bars  and  the  top  of  your  fuel  bed. 
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Two  or  three  companies  with  which  I  am  acquainted  have 
adopted  iron  meter  connections,  and  we  think  them  an  improve- 
ment on  lead. 

Considerable  development  has  been  made  in  the  last  few  years 
in  Jarge  gas  engines.  Tlie  adoption  of  these  large  gas  engines  by 
big  power  users  cannot  but  prove  advantageous  to  the  develop- 
ment and  use  of  the  smaller  gas  engines.  In  one  city  several  gas 
engines  are  used  in  isolated  electric  light  plants,  purchasing  their 
gas  from  the  gas  company.  I  expect  to  see  'the  ordinary  steam 
engine  largely  superseded  by  internal  combustion  engines  during 
the  next  few  years. 

Residuals.— 'Xo  particular  complaint  exists  at  present  on  the 
prices  received  from  residuals,  but  I  do  not  think  we  are  getting 
all  that  we  might  get  from  residuals,  and  especially  from  our 
ammonia.  Large  quantities  of  anhydrous  ammonia  are  used  in 
every  city  for  refrigerating  purposes,  and  the  users  pay  approxi- 
mately 25  cents  per  pound  for  it.  The  market  for  aqua  ammonia 
is  practically  unlimited.  It  is  a  desirable  substitute  for  soap,  and 
it  is  also  a  most  desirable  fertilizer  for  quick  results.  I  think 
there  is  scarcely  a  town  in  the  country  that  could  not  use  all  the 
ammonia  produced  at  the  local  gas-works  in  the  form  of  aqua 
ammonia  as  a  substitute  for  soap  and  as  a  fertilizer  for  lawns 
and  plants.  It  is  the  only  fertilizer  which  will  give  almost  imme- 
diate results. 

I  think  nothing  offers  any  greater  opjxjrtunity  for  increasing 
our  earnings  than  the  proper  handling  and  marketing  of  coke. 
In  Denver  we  have  heretofore  found  it  almost  impossible  to  sell 
our  coke  at  a  price  which  would  net  us  $2.75  per  ton  in  our  yard. 
During  the  past  year  we  have  made  the  matter  of  handling  coke  a 
department  of  itself,  under  the  direction  of  a  former  employe  in 
our  soliciting  department,  and  by  advertising,  careful  treatment  of " 
coke  consumers,  prompt  deliveries  and  proper  screening,  we 
have  now  developed  a  market  which  takes  the  coke  faster  than 
we  can  make  it,  and  it  will  net  us  in  the  yard  more  than  $4  per 
ton.  This  subject  will  also  be  treated  by  discussion  at  this  meet- 
ing. 

Program  for  This  Convention. — We  have  this  year  made  a 
radical  departure  from  our  prc^ram  methods.  We  believe  that 
the  discussion  of  important  subjects  at  our  convention  will  create 
more  interest  at  our  gatherings  anfl  prove  more  beneficial  to  our 
membership.     It  is  presumed  that  this  program  method  will  be. 
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repeated  if  it  meets  with  the  approval  of  the  members,  and  it  is 
reasonable  to  suppose  that  it  can  be  made  more  effective  at  sub- 
sequent meetings.  There  are  many  important  problems  which  ■ 
confront  the  gas  fraternity,  but  we  have  not  tried  to  include  them 
all.  It  is  also  difficult  to  determine  what  subjects  are  of  most 
importance  to  the  greatest  number.  Every  member  of  this  Asso- 
ciation should  feel  in  a  measure  responsible  for  its  success,  and 
by  simply  requesting  discussions  of  such  problems  as  you  happen 
to  be  interested  in  you  will  do  much  toward  the  success  of  these 
meetings. 

Advantage  of  Dividing  Association  Work. — There  is  probably 
no  business  in  the  country  which  is  so  thoroughly  organized,  and 
in  which  co-operation  without  co-ownership  exists  to  the  same 
extent.  If  the  various  gas  associations  have  done  nothing  more 
than  to  bring  the  men  of  this  business  in  contact  with  each  other, 
they  have  accomplished  enough  to  have  fully  warranted  their 
existence.  Gas  associations  have  done  more  than  this,  and  have 
had  a  most  potent  influence  on  the  development  of  this  field  of 
industry,  but  there  is  more  work  still  to  be  done  than  has  already 
been  done. 

XefU'  gas  associations  are  constantly  being  born,  and  while 
manv  of  our  oldest  are  well  organized  and  equipped,  it  seems  to  me 
the  next  step  toward  securing  useful  work  by  these  associations 
would  be  some  harmonious  plan  of  co-operation  whereby  the  work 
would  be  so  divided  that  a  smaller  field  could  be  covered  by  each, 
and  this  particular  field  better  covered.  Up  to  the  early  years 
of  the  last  decade  our  gas  associations  seem  to  have  been  devoted 
almost  entirely  to  the  consideration  of  engineering  problems,  but 
in  the  latter  half  of  this  decade  a  pronounced  change  has  occurred, 
and  we  find  associations  have  drifted  almost  entirely  into. mer- 
cantile organizations.  This  fact  has  called  forth  many  lamenta- 
tions from  the  old  school  of  gas  engineers.  They  complain  bitterly 
that  the  present  gas  manager  is  no  longer  a  manufacturer  but  a 
merchant,  and  that  the  new  school  has  neither  the  time  nor  the 
interest  for  any  other  problem  than  the  sale  of  gas.  It  seems  to 
me  that  both  are  wrong  in  a  measure.  The  gas  business  is  not 
strictly  a  manufacturing  business,  nor  is  it  wholly  a  mercantile 
business.  To  devote  all  of  our  time  to  one  branch  and  none  of 
our  time  to  the  other  must  necessarily  be  a  mistake,  and  we  should 
devote  our  time  to  these  two  branches  in  proportion  to  the  neces- 
sities and  possibilities  which  each  branch  presents. 
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Personally,  while  I  may  admit  that  the  manufacturing  or 
engineering  end  of  our  business  is  still  in  a  crude  shape,  I  believe 
that,  generally  speaking,  a  given  amount  of  time  and  a  given 
amount  of  investment  will  bring  larger  returns  if  bestowed  upon 
the  commercial  side  of  our  business  than  it  will  bring  if  devoted 
to  the  engineering  side;  and,  after  all,  we  are  in  the  business  to 
make  our  plants  the  most  productive  for  an  indefinite  period. 

When  a  plant  is  too  lai^e  for  one  man  to  conduct  both  the  engi- 
neering and  commercial  sides,  the  two  branches  should  be  separ- 
ated ;  and  when  our  associations  are  confronted  with  too  many 
problems  to  give  to  each  the  careful  consideration  due  it,  the  field 
of  iheir  work  should  be  contracted,  or  divided,  to  enable  each  to 
cover  its  chosen  field  in  a  creditable  manner.  We  now  have  three 
associations  which  are  national  in  their  character — the  American 
Gas  Light  Association,  the  Western  Gas  Association,  and  the  Ohio 
Gas  Light  Association.  Besides  these  three  are  sectional  organiza- 
tions, such  as  the  New  England  Association  of  Gas  Engineers 
and  the  Pacific  Coast,  Wisconsin  and  Michigan;  and  there  are 
also  numerous  state  organizations.  We  have  not  a  single  associa- 
tion which  devotes  itself  entirely  to  engineering  work,  and  I  be- 
lieve such  an  organization  is  badly  needed.  There  are  already  so 
many  organizations  that  it  seems  unwise  to  suggest  the  formation 
of  additional  ones,  but  it  has  often  occurred  to  me  that  a  great 
step  would  be  accomphshed  in  our  organization  work  if  one  of 
these  larger  associations  could  be  devoted  strictly  to  engineering 
work  and  another  one  of  them  devoted  strictly  to  commercial 
work. 

While  1  am  a  member  of  all  three  of  the  larger  associations, 
I  have  heretofore  taken  so  little  part  in  the  affairs  of  the  American 
Gas  Light  Association  and  the  Western  Gas  Association,  that  I 
hesitate  to  suggest  any  change  in  their  methods,  as  in  some  people's 
minds  a  suggestion  aimed  at  improvement  carries  with  it  an  im- 
plied criticism:  but  I  am  anxious  to  illustrate  the  point  I  am  try- 
ing to  make  regarding  the  organization  of  gas  associations 
amongst  themselves,  and  for  this  reason  will  presume  upon  the 
generosity  of  the  gas  fraternity  to  point  out  the  advantages  which 
may  result  from  a  division  of  their  work.  Let  us  assume  that  the 
American  Gas  Light  Association  should  hereafter  devote  itself 
entirely  to  engineering  work,  and  the  Western  Gas  Association 
should  devote  its  time  entirely  to  commercial  work.  This  would 
tend  to  change  the  membership  of  these  two  associations,  until 
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eventually  we  would  expect  to  have  one  org;anization  composed 
entirely  of  engineers  and  the  other  almost  entirely  of  commercial 
men.  It  is  reasonable  to  suppose  that  every  gas  engineer  in  the 
country  would  eventually  affiliate  with  the  American  Gas  Light 
Association,  and  that  all  of  the  commercial  men  would  later  be 
affiliated  with  the  Western  Gas  Association.  Both  would  then 
enjoy  a  more  cohesive  membership  that  could  unquestionably  ren- 
der more  useful  service,  and  greater  vim  and  interest  would  char- 
acterize their  conventions. 

The  effect  on  the  gas  companies  would  be  equally  beneficial. 
Gas  companies  are  rapidly  drifting  towards  special  managers  of 
each  department,  and  the  engineering  executive  of  a  gas  company 
cannot  cover  all  of  the  engineering  subjects  treated  at  a  convention 
without  attending  them  all,  and  he  is  compelled  to  stay  through  or 
"loaf"  while  problems  in  accounting  and  other  matters  are  being 
discussed,  all  of  which  he  does  not  understand  or  in  which  he  has 
no  interest.  These  same  arguments  are  apphcable  to  the  man  in 
charge  of  the  office,  or  other  work  not  in  the  line  of  engineering, 
and  this  man  must  either  stay  through  the  discussion  in  which  he 
has  no  interest  and  which  he  does  not  understand,  or  he  must 
drift  from  the  convention  hall  and  amuse  himself  in  some  other 
manner  while  subjects  of  an  engineering  character  are  being  con- 
sidered. This  condition  has  a  disintegrating  effect  upon  our  con- 
ventions. We  also  have  another  serious  difficulty  which  confronts 
two  men  coming  from  the  same  company.  One  may  be  the 
engineer  and  the  other  the  secretary,  and  both  of  them  may  not 
be  able  to  absent  themselves  from  their  duties  simultaneously, 
while,  if  one  association  were  devoted  to  engineering  work  and 
another  to  commercial  work,  the  attendance  of  the  proper  man 
would  always  be  assured  and  much  interest  would  be  added  to  the 
convention  proceedings. 

I  think  it  of  great  importance  that  we  should  have  some  organi- 
zation amongst  the  gas  fraternity  similar  to  the  Institute  of  Elec- 
trical Engineers,  which  would  devote  its  efforts  exclusively  to  en- 
gineering and  research  work ;  and  if  some  portions  of  such  work 
cannot  be  accomplished  by  the  present  associations,  I  believe  it 
would  be  highly  beneficial  to  the  gas  business  as  a  whole  if  an 
institute  of  gas  engineers  should  be  formed.  The  memberships 
of  these  three  organizations  are  nearly  identical,  few  of  the  mem- 
bers, if  any  of  them,  belonging  to  but  one  organization,  and  many 
of  them  belonging  to  all  three. 
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Future  Policy  of  This  Association. — The  Ohio  Gas  Light  Asso- 
ciation is  in  a  very  unique  position.  A  large  portion  of  our  mem- 
bership comes  from  beyond  the  border  of  our  state,  and  it  cannot 
be  classed  properly  as  either  a  state  organization  or  a  national 
organization.  The  character  of  this  Association  must  be  deter- 
mined upon  by  its  members,  and  some  definite  plans  for  its  future 
decided  upon.  It  was  formed  as  a  state  organization.  Its  mem- 
bership is  largely  composed  of  managers  of  small  plants,  who  must 
spread  themselves  over  the  entire  field  of  gas  manufacture,  dis- 
tribution, accounting  and  the  development  of  new  business.  The 
original  object  of  this  Association  was  unquestionably  the  benefit 
of  the  managers  of  small  gas  companies,  and  in  justice  to  them 
this  Association  cannot  tatce  up  a  special  field  of  work  unless  the 
membership  should  unanimously  be  in  favor  of  such  a  proposition. 
I  earnestly  hope  that  the  members  in  attendance  at  this  conven- 
tion will  express  themselves  on  this  point.  If  it  is  their  desire  that 
the  Association  be  made  national  in  its  character,  I  would  suggest 
the  appointment  of  a  special  committee  to  confer  with  the  officers 
of  the  other  two  large  associations  an<l  determine  whether  some 
special  work  coukl  nit  be  done  by  each  of  these  three  organiz- 
ations if  their  work  should  be  divided,  and  to  determine  whether 
such  division  could  be  made  as  would  be  mutually  agreeable  to  all, 

AMIiatiott  With  Other  Engineers.— 1  also  think  that  gas  men 
should  bring  themselves  into  closer  relationship  with  other  engi- 
neers. They  have  so  isolated  themselves  that  gas  engineering  is 
not  recognized  as  a  profession,  and  many  of  the  terms  we  use. 
which  should  be  common  to  all  branches  of  engineering,  are  differ- 
ent in  their  meaning  from  those  adopted  by  other  more  generally 
recognize<l  branches  of  engineering.  To  illustrate  this,  we  might 
take  our  definition  of  a  candle-foot.  This  to  us  means  a  certain 
quantity  of  illumination,  while  to  all  other  branches  of  engineer- 
ing a  candle-foot  means  the  unit  of  intensity.  To  us  a  candle-foot 
is  the  product  of  yield  times  candle-power,  and  to  obtain  a 
standard  quantity  of  illumination  namely,  a  candle-power  hour, 
we  must  divide  this  product  by  five,  hence  it  seems  to  me  that  the 
term  candle-foot,  as  we  use  it,  should  be  discarded  to  prevent  mis- 
un<lers  tan  ding.  It  seems  to  me  we  should  adojrt  as  our  unit  of 
quantity  of  illumination  the  candle-ijower  hour,  which  means  the 
quantity  of  illumination  of  a  standard  candle  burning  one  hour: 
and  as  our  standard  of  intensity  we  should  adopt  the  candle-power 
foot  which  is  used  b)-  other  branches  of  engineering,  and  which  is 
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interpreted  to  mean  the  unit  of  intensity  of  light  i  foot  from  a 
standard  candle.  By  affiliation  and  harmonizing  with  the  other 
branches  of  the  engineering  profession,  we  can  hope  to  receive 
lieneficial  results.  For  instance,  our  work  has  almost  entirely  been 
confined  to  the  manufacture  of  illuminating  gas,  but  I  believe  the 
time  is  fast  coming  when  we  will  find  it  to  our  advantage  to 
manufacture  a  cheap  fuel  gas  for  firing  our  benches  and  for 
power. 

Producer-Gas  Firing. — The  engineers  in  steel-works  and  glass 
factories  have  devoted  much  time  to  the  solution  of  some  of  these 
problems,  and  some  interesting  data  can  be  found  in  tlie  proceed- 
ings of  other  engineering  associations.  It  makes  me  feel  a  bit 
cheap  to  go  into  a  steel  or  glass  plant  and  find  them  successfully 
using  gas  for  firing  their  furnaces,  and  testing  and  determining 
the  constituents  of  their  gas  with  a  dexterity  almost  unknown  in 
a  gas-works,  and  yet  we  gas  engineers  seem  to  like  to  boast  that 
we  cannot  make  a  fuel  gas  suitable  for  use,  and  cannot  use  it  after 
it  is  made.    This  subject  will  be  touched  upon  in  our  proceedings. 

Sclcclion  of  Employes. — I  think  every  gas  company  should  be 
more  careful  in  the  selection  of  its  employes.  Many  branches  of 
work  can  employ  men  who  have  been  specially  trained  for  their 
engineering  positions,  and  while  this  is  hardly  possible  for  the  gas 
business,  yet  we  can  hire  men  who  have  the  necessary  education, 
and  these  we  must  teach  for  our  particular  business.  We  are 
running  a  business  and  not  a  school,  and  it  seems  to  me  highly 
important  that  where  possible  we  should  hire  men  who  have  been 
educated  for  general  engineering  work,  and  not  men  to  whom  we 
much  teach  the  very  rudiments  of  arithmetic  in  order  to  fit  them 
for  the  problems  which  they  must  solve  every  day  to  improve  our 
operating  efficiency. 

Fuel  Gas  and  Gas  Appliances. — I  consider  fuel  gas,  in  its  uni- 
versal sense,  to  be  out  of  the  question,  or  at  least  until  some 
method  for  the  cheap  production  of  oxygen  shall  have  been  foimd. 
While  a  field  of  enormous  dimensions  already  exists,  the  acqui- 
sition of  this  business  rests  almost  entirely  with  the  wisdom  and 
ingenuity  of  the  designers  of  our  fuel-gas  appliances.  The  sale 
of  gas  at  $1  per  1,000  cubic  feet  for  heating  purposes  which  con- 
tains 650  B.  T.  U.  is  equivalent  to  selling  heat  energy  at  about 
$1.54  per  1,000,000  B.  T.  U.,  this  in  turn  being  equivalent  to  about 
$53  per  ton  for  good  bituminous  coal.  To  make  a  reduction  in 
the  selling  price  of  gas  which  would  even  in  a  measure  compensate 
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for  this  vast  difference  in  cost  to  the  consumer  of  heat  energ>'  is 
simpty  out  of  the  question,  and  our  only  hope  lies  in  perfecting  our 
fuel -gas  appliances. 

Our  gas-appliance  business  is  in  a  crude  condition,  in  spite  of 
the  fact  that  so-called  satisfactory  results  are  often  obtained  with 
most  of  the  appliances  which  we  use.  Satisfaction,  after  all,  is  a 
relative  matter,  and  we  should  aim  to  have  the  best  rather  than 
to  have  something  which  is  merely  a  little  better  than  was  used  a 
few  years  ago.  I  have  never  seen  any  tests  of  fuel-gas  appliances 
which  were  at  all  comprehensive  or  conclusive.  Enormous  oppor- 
tunities for  inaccuracies  always  exist,  and  the  work  has  generally 
been  done  by  men  who  have  not  taken  the  trouble  to  study  the  laws 
of  heat  and  combustion.  While  it  is  generally  an  accepted  fact 
that  every  fuel-gas  appliance  has  some  favorite  rate  of  gas  con- 
sumption at  which  most  economical  results  will  be  obtained,  yet 
none  of  us  have  ever  made  this  a  subject  for  special  research  work, 
or  at  least  not  to  my  knowledge,  I  might  cite  as  an  example  our 
present  water  heaters.  I  not  only  criticize  their  manufacture,  but 
I  also  criticize  their  method  of  installation.  I  know  of  nothing 
which  would  so  increase  our  business  as  our  ability  to  obtain  and 
install  a  water  heater  which  would  have  a  working  efficiency  be- 
yond that  now  obtained,  but  which  is  not  impossible  with  the  pres- 
ent existing  prices  of  gas  and  the  knowledge  of  the  engineering 
problems  involved.  At  present  we  must  contend  with  several 
causes  of  inefficiencies  in  independent  water  heaters,  as  follows; 

Different  rates  of  gas  consumption. 

Irregular  drafts  and  radiation  from  boiler  and  piping,  and 
radiation  from  water  heater  when  not  in  use. 

Radiation  from  boiler  and  piping  can  be  partially  prevented  by 
an  insulated  covering  on  the  boiler.  Irregular  drafts  can  be  prac- 
tically overcome  by  the  use  of  a  broken  length  of  fuel  pipe  with  a 
canopy  above  it.  The  draft  in  your  chimney  must  constantly 
change,  due  to  the  intermittent  use  of  the  water  heater,  or  due  to 
other  appliances  using  the  same  or  adjacent  flues.  If  the  draft  is 
excessive,  more  air  is  drawn  through  the  heater  than  is  needed  to 
support  combustion,  and  the  heat  absorbed  by  this  excess  air  is  a 
net  loss.  -As  the  flow  of  gas  varies  only  as  the  square  root  of  the 
pressure,  and  not  directly  in  proportion  to  changes  of  pressure, 
the  efficiency  of  the  heater  is  not  much  affected  by  a  slight  change 
in  pressure,  and  we  could  obtain  fairly  economical  results  if  the 
heater  were  so  arranged  that  whenever  it  was  turned  on  we  would 
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get  approximately  the  most  favorable  rate  of  gas  consumption. 
This  could  probably  be  done  only  by  the  use  of  some  sort  of  stop- 
cock which  could  only  be  in  the  position, of  "full  on"  or  "entirely 
off."  Radiation  from  the  heater  itself  is  a  serious  matter,  since 
being  connected  with  the  flue  it  continues  to  induce  a  draft  even 
after  the  gas  has  been  turned  off,  so  long  as  the  water  is  at  a 
temperature  higher  than  that  of  the  air.  This  causes  cold  air  to 
come  in  contact  with  the  coils  of  the  heater,  and  as  soon  as  the 
water  contained  in  these,  coils  is  cooled  it  drops  to  the  bottom  of 
the  heater,  and  the  hot  water  comes  over  to  take  its  place  and  itr 
turn  is  cooled  and  drops  to  the  bottom.  If  you  will  stop  to  think 
for  a  moment,  you  will  see  that  the  circulation  in  your  heater 
reverses  when  you  turn  off  the  gas.  I  think  this  loss  could  be 
most  easily  prevented  by  so  arranging  a  gas  stop-cock  that  both 
the  gas  and  the  water  will  be  turned  off  and  on  at  the  same  time. 
With  such  a  stop-cock  on  the  water  pipe,  no  circulation  would  take 
plac^  and  only  the  heat  contained  in  the  water  in  the  coils  of  the 
heater  would  be  lost.  I  cite  this  merely  as  an  example.  The  same 
general  criticisms  are  applicable  to  almost  every  other  appliance 
which  we  use.  A  good  water  heater  would  not  only  give"  us  the 
gas  consumption  of  that  water  heater,  but  would  put  hundreds  of 
gas  ranges  in  constant  use.  Cheap  gas  stoves  for  the  heating  of 
rooms  have  materially  curtailed  our  opportunities  in  this  line.  A 
gas  heating  stove  to  be  extensively  used  in  an  ordinary  climate 
must  have  a  flue  pipe  which  will  discharge  out  of  the  room  the  va- 
por of  water  and  the  CO;,  and  as  little  as  possible  of  the  heat  gen- 
erated by  combusion.  I  am  not  afraid  that  our  combustion  is  not 
complete, and  I  see  no  particular  harmful  effect  from  a  much  larger 
percentage  of  COj  in  the  air  than  we  are  likely  to  get,  but  I  am 
afraid  of  water  vapor.  CO,  is  as  inert  as  nitrogen,  and  if  any  CO 
is  produced  it  is  in  too  insignificant  a  quantity  to  be  considered.  I 
doubt  if  the  burning  of  50  feet  of  gas  per  hour  in  a  room,  in  even 
a  very  crude  heating  stove,  would  produce  as  much  CO  as  would 
result  from  the  smoking  of  one  cigar. 

I  think  we  must  change  our  methods  to  make  ordinary  gas 
heaters  satisfactory.  I  think  that  eventually  we  will  aim  to  develop 
the  maximum  quantity  of  the  heat  of  the  gas  in  the  form  of 
radiant  energy,  which  travels  without  regard  to  the  laws  of 
gravity,  which  can  be  directed  and  controlled,  and  which  warms 
the  body  and  the  furniture  without  expending  itself  entirely  on  the- 
atmosphere  of  the  room.     To  get  a  large  percentage  of  radiant. 
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heat  we  must  burn  our  gas  at  a  high  flame  temperature  and  direct 
the  heat  of  the  flame  on  some  medium  which  will  enable  it  to  give 
off  all  excess  heat  in  the  gas  above  a  certain  temperature  in  the 
form  of  direct  heat  rays.  This  result  could  probably  best  be  ar- 
rived at  by  the  use  of  recuperative  flues  which  will  deliver  the  heat 
in  the  outgoing  gas  to  the  incoming  air  and  gas. 

Developing  Our  Market.— I  do  not  want  to  omit  to  answer  in 
some  way  the  charge  which  is  frequently  made  that  the  engineer- 
ing  branch  of  our  business  is  falling  into  neglect,  owing  to  our 
entire  efforts  being  devoted  to  the  problem  of  selling  gas.  I  do 
not  think  this  charge  is  well  founded,  and  I  think  none  of  us  are 
more  anxious  to  sell  gas  than  is  warranted  in  the  light  of  recent 
experiences.  It  is  not  a  difficult  matter  to  double  the  earnings  of 
a  company  by  developing  the  market,  and  it  most  certainly  is  im- 
possible to  double  the  earnings  of  any  ordinary  company  by  im- 
proving its  operating  conditions,  no  matter  how  much  time  and 
money  are  so  expended.  Another  thing  which  must  not  be  over- 
looked is  the  possibility  of  reducing  our  costs  per  1,000  by  increas- 
ing our  sales.  I  might  cite  an  instance  of  two  gas  companies  with 
which  I  am  reasonably  well  acquainted,  both  paying  about  the 
same  amount  of  taxes  and  interest  on  the  intrinsic  worth  of  their 
property.  The  first  company  has  extensively  developed  its  gas 
market,  and  its  charge  per  1,000  for  taxes  is  about  2.7  cents  and 
■for  interest  approximately  32  cents ;  while  the  second  company  has 
not  developed  its  market  so  extensively  and  its  taxes  amount  to 
.about  10  cents  per  i,ooo  cubic  feet  sold,  and  its  interest  charge  is 
.about  47  cents.  By  doubling  the  sales  of  gas  this  latter  company 
■can  diminish  its  cost  per  1,000  to  28  cents,  and  I  know  that  no  such 
.  saving  is  possible  in  the  manufacturing  end  of  the  business. 

Money  judiciously  expended  on  fuel  gas  campaigning  can  be 
made  to  pay  100  per  cent,  on  the  investment,  and  we  can  afford  to 
spend  much  more  on  such  a  campaign  than  we  have  heretofore 
believed  was  possible.  If  a  fund  of  15  cents  per  capita  is  provided 
for  the  first  year's  campaign,  the  earnings  from  the  increased 
consumption  due  to  this  campaign  will  keep  up  the  work  indefi- 
nitely, provided  the  money  is  judiciously  expended.  Personally, 
I  do  not  believe  in  free  service  pipes,  I  do  not  believe  in  giving 
away  gas  stoves,  and  I  do  not  believe  in  selling  gas  stoves  at  cost. 
I  think  the  problem  which  confronts  us  is  one  of  how  much  money 
we  can  afford  to  spend  to  increase  our  consumption,  and  how  can 
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this  money  be  expended  to  give  the  greatest  increase  in  consump- 
tion. I  believe  that  the  greatest  increase  in  consumption  can  be 
obtained  by  expending  this  money  to  make  people  want  stoves, 
and  I  also  believe  that  you  can  make  these  people  help  carry  along 
your  campaign,  when  once  you  have  made  them  want  a  stove,  bj' 
paying  j'ou  more  than  it  cost  you.  There  is  a  general  and 
prevalent  idea  in  the  gas  business  that  the  main  reason  why  people 
do  not  use  gas  for  cooking  is  the  obstacle  of  first  cost.  Now,  if 
this  reasoning  is  proper  and  sound,  everybody  in  towns  where  gas 
stoves  are  free  would  immediately  put  in  a  gas  stove,  and  yet  in 
some  towns  where  stoves  have  been  given  away  there  are  not  as 
many  in  use  as  where  they  have  been  sold.  This  fact  is  unques- 
tionably an  absolute  proof  tliat  the  main  obstacle  in  putting  gas 
stoves  in  use  is  not  their  first  cost.  The  question  of  how  to  make 
people  want  stoves  is  one  largly  of  opinion.  I  think,  as  a  general 
proposition,  and  with  the  proper  funds  at  your  disposal,  it  is  safe 
to  work  every  avenue  that  you  do  not  think  ineffective.  In  other 
words,  take  advantage  of  every  opportunity  that  offers,  even 
though  it  might  be  unpromising.  Time  will  be  apt  to  demonstrate 
the  worth  of  every  opportunity  at  a  small  cost. 

Personal  solicitation  always  seems  to  be  the  most  eft'ective,  but 
advertising  is  reath'  another  form  of  solicitation,  and  your  solicitor 
may  not  be  able  to  get  an  audience  vi'ith  people  that  your  advertis- 
ing will  reach.  I  never  heard  of  any  one  buying  a  stove  on  adver- 
tising alone,  and  yet  I  am  confident  it  is  impossible  to  get  super- 
lative results  without  advertising.  I  believe  daily  newspaper  ad- 
vertising is  the  best  of  all  local  advertising,  and  it  is  a  simple  form 
of  solicitation  that  is  methodical,  cheap,  systematic  and  persistent. 
Your  advertisement  is  a  written  solicitation,  and  presumably  writ- 
ten by  an  expert.  It  can  approach  people  whom  you  cannot  reach 
in  person,  can  enforce  attention  without  irritation,  appeals  to  vour 
prospective  consumer  in  all  sorts  of  humors  and  in  all  stages  of 
"business,"  and  if  persistcndy  followed  up  will  some  day  strike 
that  prospective  consumer  when  he  is  in  a  receptive  mood,  and  he 
will  at  least  give  your  solicitor  an  interview  when  he  next  calls. 
While,  as  previously  stated,  I  do  not  think  it  possible  to  stop  the 
practice  of  putting  in  services  free  when  once  it  has  been  estab- 
lished, yet  where  services  are  being  put  in  free  every  protection 
should  be  taken  to  reserve  their  ownership  b>-  the  gas  compam-, 
so  far  as  this  is  possible. 
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Uniform  Accounting. — trniform  accounting  would  also  greatly 
benefit  the  gas  fraternity.  A  committee  of  the  American  Gas 
Light  Association  has  recently  issued  a  report  which  is  very  com- 
prehensive, and  I  advise  you  all  to  obtain  a  copy  of  this  and 
acquaint  yourselves  with  its  recommendations.  The  advantages 
to  be  gained  by  uniform  accounting  are  too  innumerable  to  even 
mention.  The  most  important  is  the  facility  it  affords  for  differ- 
ent managers  to  compare  their  costs  for  the  same  class  of  work, 
and  thus  determine  whether  tliey  are  on  a  favorable  basis  as  com- 
pared with  others. 

Publication  of  Our  Proceedings. — I  also  feel  that  some  effort 
should  be  made  to  publish  our  past  proceedings  in  convenient 
form,  and  to  publish  our  proceedings  hereafter  each  year.  At 
present  the  funds  of  the  Association  will  not  warrant  this  addi- 
tional expense.  There  are  several  methotls  open  to  us  for  the 
acquisition  of  these  funds.  One  would  be  to  solicit  a  greater  mem- 
bership amongst  the  gas  men  from  all  over  the  country,  and  I 
believe  the  appeal  would  be  liberally  responded  to,  if  we  made  it 
plain  to  them  that  it  was  necessary  to  have  their  support  to  enable 
us  to  publish  our  proceedings.  Another  way  would  be  to  raise  our 
dues.  I  am  not,  however,  in  favor  of  this,  as  I  fear  we  might  drive 
some  of  our  members  from  the  .Association,  but  I  think  there  are 
many  of  us  who  would  be  willing  to  contribute  at  least  $io  instead 
of  $3  per  year,  as  the  dues  are  now,  and  we  could  divide  our 
members  into  two  classes — known  as  the  contributing  membership 
and  the  ordinary  membership.  No  distinction  would  be  made 
between  these  two  classes  of  members,  except  that  the  members 
of  the  contributing  class  would  pay  $io  per  year,  while  the  dues 
for  the  others  would  remain  as  at  present.  Published  proceedings 
always  make  an  excellent  avenue  for  advertising,  and  this  opens 
up  another  possible  plan  for  obtaining  the  funds  for  the  publication 
of  our  proceedings.  I  would  suggest  that  a  committee  be  ap- 
pointed to  consider  the  means  for  raising  funds  for  the  publication 
of  our  proceedings,  and  also  to  direct  how  these  proceedings  shall 
be  published,  and  that  such  committee  be  instructed  to  report  at 
our  next  annual  meeting. 

Differential  Rales. — During  the  past  year  there  seems  to  have 
developed  a  tendency  to  consider  the  sale  of  gas  for  illuminating 
and  fuel  purposes  at  different  rates  as  illegal  discrimination.  If 
this  contention  should  be  sustained  by  a  court  of  high  jurisdiction 
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I  fear  its  results  to  some  gas  companies  would  be  almost  disas- 
trous. No  matter  what  our  private  opinions  may  be  regarding  the 
■equity,  legality  and  desirability  of  differential  rates,  we  all  must 
agree  that  we  should  be  free  to  act  as  we  consider  best,  and  not 
"be  hampered  by  any  unfavorable  limitations.  I  therefore  hope 
that  all  of  you  will  contribute  every  suggestion  possible  to  the 
demonstration,  beyond  question,  of  the  justice  and  legality  of 
■differential  rates. 

Appointment  of  an  Editor  to  Report  Progress. — It  is  customary 
tor  the  Presidents  of  these  associations,  in  their  annual  addresses, 
to  treat  of  the  developments  of  the  business  during  the  preceding 
year.  This  is  a  matter  which  can  seldom  properly  be  prepared  by 
the  President,  and  as  it  is  the  essential  duty  of  the  Association  to 
call  the  attention  of  its  members  to  all  progress  which  has  been 
made,  I  think  some  member  of  this  Association  should  be  ap- 
pointed to  report  each  year's  progress.  If  a  man  of  this  sort  can 
be  selected  who  reads  all  the  published  gas  literature,  including, 
if  possible,  the  French  and  German  gas  journals,  much  valuable 
information  can  be  imparted  in  this  way  to  our  members. 

Research  Work. — If  any  member  of  the  gas  fraternity  wishes 
to  do  some  valuable  research  work,  but  docs  not  know  what  class 
of  work  to  select,  I  would  suggest  the  possibility  of  enriching  gas 
with  its  own  constituents.  Acetylene,  which  has  a  higher  illumi- 
nating value  than  any  of  the  constituent  gases  which  go  to  make  up 
coal-gas,  can  be  produced  by  passing  hydrogen  between  the  car- 
bon points  of  an  arc.  This,  however,  necessitates  furnishing  the 
TC(|uired  heat  of  formation  by  a  very  expensive  process,  and  would 
therefore  probably  not  be  a  commercial  success  in  the  cnrichmen* 
of  gas.  It  might  be  possible  to  break  up  marsh  gas  and  fonn 
acetylene  gas  by  passing  it  between  the  carbons  of  an  electric  arc. 
In  this  case  no  heat  of  formation  would  have  to  be  furnished,  as 
the  decomposition  of  the  marsh  gas  would  supply  more  heat  than 
is  required  for  the  formation  of  acetylene  gas.  I  have  seen  a 
statement  in  some  of  our  text  books  that  the  hydrocarbons  con- 
tained in  coal-gas,  including  marsh  gas,  would  break  up  and  form 
the  series  of  hydrocarbons  if  subjected  to  a  high  temperature. 
If  this  is  so  we  could  pass  a  certain  portion  of  our  gas  through  a 
scrubber  containing  cold,  heavy  tar  oil,  and  absorb  all  the  illumi- 
Tiants.  From  here  the  residual  constituents,  including  the  marsh 
:gas,  would  pass  to  an  externally  fired  retort  and  be  brought  to  the 
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temperature  where  marsh  gas  would  break  up  and  form  the  illumi- 
nating series,  passing  out  of  this  retort  through  recuperative  fur- 
naces to  heat  the  incoming  gas,  and  would  then  go  to  the  scrub- 
bers of  hot  tar  oil,  which  had  previously  absorbed  the  illuminants 
of  the  gas  when  cold,  and  these  illuminants  would  again  be  given 
to  the  gas.  The  results  obtained  by  exposing  gas  to  high  tempera- 
ture would  lead  to  the  belief  that  hydrocarbons  always  break 
down  in  the  series  going  to  the  hydrocarbon  containing  the  least 
amoimt  of  carbon,  rather  than  to  the  hydrocarbon  containing  the 
greatest  amount  of  carbon.  This,  however,  is  in  contradiction  of 
the  fact  that  naphthaline  appears  in  water-gas  when  the  tempera- 
ture of  the  carburettor  and  superheater  is  too  high.  Apparently 
in  this  latter  case  the  richest  hydrocarbon  is  formed  rather  than 
the  lesser  series.  By  heating  gas  in  a  furnace  of  incandescent 
carbon,  or  by  some  similar  methtxl,  we  might  be  able  to  build  the 
hydrocarbons  up  in  carbon  rather  than  to  break  them  down. 

Another  valuable  piece  of  research  work  which  might  be  ac- 
complished by  some  one  having  the  time  and  inclination  would  be 
the  subject  of  the  flow  of  gas  through  pipes.  The  controversy  re- 
garding the  flow  of  gas  at  different  pressures,  between  the  advo- 
cates of  high  and  low  pressure,  seems  to  me  to  be  almost  inex- 
cusable. If  our  present  laws  are  inaccurate  some  of  us  should 
develop  enough  energy  to  determine  accurate  laws.  Unless  the 
old  laws  which  we  have  accepted  for  50  years  are  inaccurate,  there 
is  no  great  advantage  in  the  distribution  and  transmission  of  gas 
at  very  high  pressure. 

The  opportunity  for  research  work  in  fuel  and  lighting  appli- 
ances is  almost  unlimited-  While  a  given  amount  of  gas  burnt 
will  yield  exactly  the  same  quantity  of  heat  no  matter  how  it  is 
burnt,  yet  flame  temperature  so  greatl}-  influences  the  efficiency  of 
many  of  our  appliances  that  this  field  alone  offers  many  oppor- 
tunities for  improvement. 

The  preheating  of  gas  and  air  by  the  waste  products  of  com- 
bustion, with  a  view  to  obtaining  a  greater  flame  temperature  for 
both  lighting  and  fuel  purposes,  has  never  been  explored  to  any 
considerable   extent. 

The  possibilities  of  increasing  the  eflliciency  of  incandescent 
lighting  by  a  system  of  recuperation  are  almost  unknown.  This, 
besides  being  economical,  might  also  permit  us  to  use  mantles 
which  are  less  fragile  and  to  a!!  intents  and  purposes  practically 
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indestmctible..  Valuable  results  could  also  be  obtained  by  the 
mechanical  mixing  of  gas  and  air,  very  intimately,  prior  to  com- 
bustion. 

The  field  of  chemistry  in  gas  manufacture  offers  an  unending 
opportunity  for  advantageous  research  work.  The  effect  of  elec- 
trical energj-  waves  on  gas  during  its  manufacture,  such  as 
Roentgen  lays,  and  other  rays  of  extreme  chemical  activity,  is 
another  field  of  promising  possibilities.  We  might  also  find  that 
by  carefully  preparing  solutions  of  oxide  to  use  for  mantles  for 
incandescent  lighting  it  would  be  possible  to  develop  nearly  all 
of  our  light  energy  in  the  form  of  those  selected  rays  which  are 
the  most  effective  to  the  human  eye  at  the  sacrifice  of  the  useless 
rays  at  each  end  of  the  spectrum.  I  am  also  convinced  that  the 
pliysical  texture  of  the  mantle  has  some  influence  on  the  quality  of 
the  rays  which  it  emits. 

Future  Program  Methods. — If  the  present  program  method 
lails  to  prove  satisfactory  at  this  meeting,  I  suggest  going  back 
to  the  former  plan  of  having  papers,  but  that  an  amendment  be 
made  of  having  at  least  two  reference  papers  at  each  of  our  con- 
ventions. By  reference  papers  I  mean  some  paper  which  will  al- 
ways remain  a  standard  in  gas  literature,  such  as  a  resume  of  the 
development  of  each  piece  of  apparatus  used  about  a  gas-works. 
For  instance,  I  would  very  much  like  to  have  in  my  library  a  paper 
tracing  the  development  of  the  present  gas  bench,  properly  illus- 
trated, and  also  giving  all  the  important  forms  of  benches  that  at 
one  time  or  another  have  been  used.  A  paper  on  hydraulic  mains 
would  be  equally  interesting  and  valuable,  as  would  also  a  paper 
on  scrubbers.  I  am  sure  that  any  one  volunteering  the  compiling 
of  such  papers  as  these  would  meet  with  a  very  warm  reception 
from  the  program  committee  of  any  of  our  associations. 

-  I  announce  with  much  regret  the  death  of  three  members  of 
this  Association,  Wm.  Stacey,  President  of  the  Stacey  Manufac- 
turing Company;  H.  C.  Kirby,  President  of  the  Goff-Kirby  Coal 
Company,  and  Edward  Wehle,  of  Louisville,  Ky. 

In  conclusion,  I  wish  to  express  my  appreciation  of  the  earnest 
and  intelligent  work  of  our  Secretary,  T.  C.  Jones.  He  has  worked 
hard  and  conscientiously  for  the  success  of  this  meeting,  and  if 
this  convention  proves  satisfactory  to  you  all  I  hope  you  will  record 
your  appreciation  by  a  hearty  vote  of  thanks  to  our  Secretary. 
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C.  W.  A^■DREws: — Mr.  Secretary,  I  move  that  a  committee  of 
ihree  be  appointed  by  you  to  consider  the  recommendations  con- 
tained in  the  President's  address  and  report  to  this  convention. 
{Seconded;  carried.) 

Secretary  Jones: — I  will  appoint  on  that  committee  Messrs. 
A.  P.  Lathrop.  St.  Paul,  Minn.;  George  Whysall,  Springfield,  O., 
and  John  D.  Mcllhenny,  Philadelphia,  Pa. 

The  President  : — We  will  now  take  up  the  Novelty  Advertis- 
ing Department. 

NOVELTY  ADVERTISING  DEPARTMENT. 

B.  W.  PERKINS,  EDITOR. 

The  follwing  have  been  received  in  response  to  requests  for 
advertising  novelties: 

A.  L.  Woollen,  Fishkill  on  Hudson,  N.  Y. :  "I  am  rigging 
up  lamp  posts  with  nice  globes  to  be  placed  in  prominent  places 
about  the  city,  giving  the  great  advantages  of  gas  as  fuel  and  light 
painted  on  the  globes  with  nice  letters.  Reducing  complaints  and 
increasing  the  consumption  of  gas  for  lighting  by  placing  a  photo- 
meter in  the  window,  with  a  card  showing  the  working  of  it,  and 
managing  to  keep  it  at  24  candle-power.  Several  mornings  during 
the  month  I  place  pancakes,  nice  toast  and  other  materials  on  the 
different  appliances  in  the  window,  and  find  it  very  effective. 

H.  L.  Olds,  of  Bloomington,  111.,  always  keeps  a  gas  range, 
surmounted  by  a  sign,  on  his  wagon. 

C.  B.  P.viHELL,  Mansfield,  O.,  uses  solicitors,  whom  he  sup- 
plies with  literature,  etc  and  pays  them  the  $2  that  the  range  is 
sold  for  over  the  cost.  .\  record  is  kept  of  the  reasons  why  gas  is 
not  used,  and  future  visits  are  made  to  try  and  overcome  their  ob- 
jections. 

El'gese  Printz,  Zanesville,  O.,  who  is  in  competition  with 
natural  gas  at  20  cents  per  1,000,  keeps  his  lighting  business  by 
house  to  house  canvass  and  supplying  incandescent  gas  burners 
with  renewals  and  repairs  free. 

John  McMill'an,  Conneauf,  O.,  uses  his  show  windows, 
dressed  in  a  novel  manner,  a  photo  of  which  he  kindly  furnished. 
He  says :  "We  liave  given  away  1,500  feet  of  gas  to  all  new  con- 
sumers each  spring,  in  order  to  get  them  to  come  on  sooner,  and 
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this  has  proved  a  very  good  ad.  for  the  reason  that  the  new  con- 
sumer receiving  the  1,500  feet  would  use  a  good  portion  of  it 
showing  it  to  his  neighbors,  as  he  would  tell  them  it  did  not  cost 
him  anything  to  show  it,  as  the  gas  company  had  given  him  the 
first  1,500  feet  used,  and  this  would  get  his  neighbors  to  wanting 
gas,  and  I  can  trace  quite  a  number  of  our  consumers  to  the  giving 
away  of  1,500  feet. 

J.  T,  M.vsoN,  Milwaukee,  Wis.,  uses  a  postal  card,  the  reverse 
side  of  which  contains  well-executed  half  tones  of  prominent 
places,  buildings,  parks,  monuments,  etc.,  in  and  about  ililwaukee. 
Above  or  below  the  picture  are  printed  in  red  ink,  appropriate 
short  notices  of  gas  and  its  uses.  These  cards  are  sent  to  all  non- 
users  of  gas. 

C.  R.  F.\BEN,  Toledo,  O.,  uses  the  newspapers,  theatre  pro- 
grams and  the  back  of  gas  bills.  Upon  the  backs  of  the  latter  are 
short  catchy  ads.  illustrated  with  an  appropriate  picture  to  arrest 
attention. 

J.  M.  RocB,  Peoria,  111.,  uses  press  clippings  supplied  by  par- 
tics  who  are  in  that  business. 

The  Xohthwkstern  Gas  Light  Company,  Evanston,  111.,  has 
a  huge  sign  on  top  of  one  of  its  gas  holders,  on  which  is  put  in 
letters  3  feet  high,  "Cook  with  Gas." 

Irvin  Butterworth,  Denver,  Colo.,  says:  "If  you  want  an 
ad.  that  is  a  real  novelty,  here  is  one,  the  credit  for  which  belongs 
to  Ben  A.  Block,  of  this  city.  Let  the  gas.  company  carry  the  fol- 
lowing ad,  in  the" daily  papers  for,  say,  a  week:  'Wanted,  to  rent, 
all  the  dogs  in  the  city,  just  for  two  days,  at  10  cents  i>cr  day :  you 
keep  the  dog  and  we  pay  >'0u  the  cash.  Any  old  dog  will  do. 
Bring  your  dog  to  the  gas  office  at  10  o'clock  next  Saturday  morn- 
ing.' The  carrying  of  this  ad,  will  cause  no  end  of  comment  and 
speculation,  and  curiosity  will  be  aroused  to  a  high  pitch.  .'Vt  10 
o'clock  on  tile  Saturday  designated,  there  will  be  a  big  crowd  of 
men,  boys  and  girls  and  barking  and  fighting  dogs  gathered  before 
the  gas  office,  some  with  dogs  to  rent,  and  others  to  sec  what  on 
earth  the  gas  company  wants  with  so  many  dogs,  or  with  an\-  dog 
for  that  matter.  As  dogs  are  brought  in  turn  to  the  gas  company's 
■"dog  clerk,'  let  him  tie  about  the  neck  of  each  dog  a  tin.  leather  or 
■other  suitable  tag  on  which  is  stenciled  the  legend,  'Buy  a  Gas 


dovGoOi^Ic 


154 OHIO  GAS  LIGHT  ASSOCIATION 

Stove,'  Then  let  him  te!!  the  owner  to  bring  his  dc^  back  in  two 
days  with  the  tag  on  him  and  g;et  his  20  cents  rent  money.  If  this 
scheme  does  not  sell  gas  stoves  and  popularize  the  company,  then 
that  community  is  simply  too  'dog-goned'  dignified  to  appreciate  a 
good  thing," 

C,  A.  ScHWARM,  Lorain,  O.,  uses  printed  matter,  which  is  dis- 
tributed among  consumers ;  they  are  for  enlightening  them  about 
the  merits  of  coke,  gas  and  electric  lights ;  they  also  publish  notices 
of  fires  and  explosions  caused  by  gasoline  or  acetylene,  which  are 
obtained  from  clipping  bureaus. 

IIenrv  L.  Dohertv,  Denver,  Colo.,  says :  "One  of  our  earliest 
advertisements  last  season  was  an  ad.  in  the  street  cars.  The 
cards  were  changed  every  fourth  day,  and  each  successive  card 
read  as  follows:  'If- — 'If  you  love' — 'If  you  love  your  wife' — 'If 
you  love  your  wife,  buv  her' — 'If  you  love  your  wife,  buy  her  a 
gas  stove."  We  adopted  this  method  to  attract  people's  attention 
to  the  space,  and  we  think  it  was  effective.  Every  Friday  morning 
we  have  a  'cooking  school'  at  our  office.  By  arrangement  with  one 
of  the  butchers  of  Denver,  we  had  a  butcher's  block  set  up  in  our 
office  and  a  side  of  beef  cut  up  in  view  of  the  class  to  show  them 
the  location  of  the  various  cuts  of  meat,  and  to  tell  them  the  best 
uses  for  these  different  portions  of  the  beef.  We  are  now  giving 
the  matter  of  marketing  our  coke  considerable  attention ;  and  have 
done  more  or  less  advertising  to  popularize  it.  The  only  novelty 
we  have  introduced  in  this  department  has  been  the  purchase  of  a 
number  of  nice  white  duck  bags,  which  we  filled  with  coke  and 
gave  away  as  samples.  -  We  have  also  had  small  boxes  made,  con- 
taining three  compartments,  one  for  each  of  the  different  sizes  of 
coke,  and  these  have  been  placed  in  the  numerous  district  offices 
of  the  A.  D.  T.  Company,  we  paying  their  agents  a  commission  of 
25  cents  per  ton  on  all  coke  they  sell.  In  the  Milwaukee  gas 
office  they  have  a  similar  arrangement  to  this,  which  I  think  is 
even  more  effective.  They  have  their  coke  contained  in  large  clear 
glass  jars  in  a  prominent  place  in  their  office,  and  at  a  favorable 
height  to  catch  the  eye  of  every  one  entering  the  office. 

"We  have  the  following  additional  forms  of  advertising  here, 
none  of  which  is  decidedly  novel :  We  put  some  kind  of  paster  on 
our  bills  each  month,  containing  some  advertisement  or  notice  to 
the  consumer.  We  have  two  or  three  movable  bases  to  contain 
stoves,  on  which  we  place  different  sample  ranges  for  display  in 
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some  prominent  portion  of  our  office  or  on  the  sidewalk  in  front 
of  our  office.  We  furnish  the  demonstrator,  the  range  and  the 
food  to  any  church  in  town  which  wishes  to  give  a  "cooking  dem- 
onstration," the  church  generally  charging  an  admission.  These 
church  demonstrations  have  been  very  successful.  We  also  keep 
a  demonstrator  out  on  what  we  call  'house  denionstrations.'  A 
solicitor  borrows  a  kitchen  and  invites  in  all  the  neighboring  ladies 
who  do  not  have  gas  stoves,  and  a  demonstration  is  then  given  of 
scientific  cooking  on  an  up-to-date  range,  a  display  meter  being 
attached  to  the  supply  pipe  of  the  stove  to  show  how  much  gas  is 
used, 

"Just  prior  to  Thanksgiving  we  rented  a  large  assembly  hall 
at  the  Brown  Palace  Hotel,  and  advertised  to  give  a  free  demon- 
stration of  how  to  cook  and  serve  a  Thanksgiving  dinner.  We 
cooked  a  full  course  dinner  and  had  a  fancy  table  set  to  show  just 
how  to  do  the  thing  in  proper  style.  Admission  was  by  ticket  only, 
and  the  scheme  was  so  popular  that  we  had  to  repeat  the  demon- 
stration several  times  to  accommodate  the  applicants  for  tickets. 
The  Standard  Oil  Company  has  an  agency  here  for  'Blue  Flame 
oil  stoves,'  and  has  a  very  prominent  corner  to  display  its  goods. 
In  a  measure  to  counteract  that  company's  efforts  on  oil  stoves,  we 
carried  for  several  weeks  an  advertisement  in  all  the  street  cars 
in  the  city,  and  occasionally  in  the  daily  papers,  worded  as  follows : 
'If  you  are  going  to  buy  a  stove,  buy  a  gas  stove,  otherwise  you 
are  buying  what  progressive  people  are  throwing  away,'  " 

R.  I.  Spears,  Little  Rock,  Ark,,  last  season  used  the  daily 
papers  and  distributed  500  booklets  each  month,  and  followed  with 
personal  calls  from  solicitors ;  as  it  resulted  in  the  sale  of  over  30b 
ranges,  they  consider  it  a  good  scheme. 

A.  P.  Lathrop,  St.  Paul,  Minn.,  carries  a  one-line  ad,  "Cook 
with  Gas,"  over  the  daily  menu  card  that  is  published  in  their 
papers. 

In  South  Bend,  Ind.,  we  have  attractive  ads.  painted  on  all 
the  waste  paper  boxes  that  stand  on  the  street  corners  for  the  con- 
venience of  the  public.  We  also  had  some  large  wood  sign  boards 
about  6  feet  square,  on  which  was  painted  "Use  Gas  for  Fuel," 
"Use  Gas  for  Light."  These  signs  we  nailed  to  posts  set  in  the 
river  as  near  the  middle  as  the  depth  would  permit,  where  thev 
were  in  plain  sight  of  everybody.     While  this  is  a  very  simple 


dovGoot^Ic 


1^6 OHIO  GAS  LIGHT  ASSOCIATION 

thing,  we  never  did  anything  in  the  advertising  line  that  attracted 
more  attention.  We  also  had  large  bill  boards,  12  by  16  feet,  put 
Op  on  the  guide  frame  of  our  larger  holder,  upon  which  we  pasted 
posters,  etc.  Another  attractive  advertising  scheme  was  large 
stencils  cut  from  stiff  paper,  backed  by  tissue  to  hold  the  letters  to- 
gether and  diffuse  the  light.  These  were  made  large  enough  to 
entirely  fill  the  lower  sash  on  the  front  windows,  a  light  was  left 
burning  all  night,  and  the  upper  sash  covered  with  a  shade.  By 
this  means  tht  light  coidd  only  penetrate  the  portion  covered  by 
tissue  paper,  and  could  be  distinctly  read  on  the  opposite  side  of 
the  street.  These  stencils  can  be  cut  by  first  making  the  letters  out 
of  tin,  then  laying  them  on  the  paper  and  cutting  around  them 
wih  a  sharp  knife.  We  have  also  used  large  colored  posters,  which 
are  posted  at  intervals  during  the  summer  on  boards  that  are  not 
likely  to  be  used  for  other  purposes.  Another  good  ad.  noticed 
recently  was  a  long  banner,  which  one  of  our  enterprising  laundry- 
men  had  attachetl  to  the  top  of  a  scaffold  of  an  unfinished  smoke- 
stack. It  attracted  a  lot  of  attention,  and  we  regretted  the  fact 
that  we  had  not  thought  of  it  ourselves. 

St.  Louis  Gas  people  send  a  copy  of  a  large  poster,  which  wc 
know  from  experience  is  a  good  thing. 

Another  good  ad.  is  shown  by  the  accompanying  cut  and  des- 
cription, taken  from  the  Nciv  Vork  Herald 
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"There's  a  'cart  before  the  horse'  automobile  in  Baltimore  that 
is  attracting  much  attention,  as  it  is  designed  to  do,  being  a 
perambulating  advertisement.  A  small  gasoline  motor,  concealed 
under  the  seat,  is  connected  with  the  front  axle  of  the  bugg}',  and 
furnishes  enough  power  to  not  only  move  the  buggy,  but  pull  the 
horse  along  as  well,  in  case  he  should  balk  or  refuse  to  go.  The 
vehicle  is  steered  by  a  wheel  fastened  in  front.  It  is  merely  an 
ordinary  wheel  with  the  rim  cut  off.  By  an  ingenious  scheme,  the 
escape  of  steam  is  controlled  so  that  only  a  small  jet  gets  out  from 
the  bottom  of  the  wagon  box,  and  the  exhaust  is  effectively 
muffled.  At  a  distance  of  fifty  feet  it  appears  as  if  the  horse  were 
furnishing  the  motive  power,  but  he  is  merely  in  the  fills  for  orna- 
ment and  not  for  use." 

Another  novel  scheme  recently  seen  in  a  neighboring  town  was 
a  two-wheel  cart,  the  wheels  of  which  were  made  of  plank,  the 
hubs  being  made  of  cast  iron,  the  hole  through  the  wheel,  instead 
of  being  made  at  right  angles  to  the  wheel,  was'made  at  an  angle 
of  about  lo  degrees.  When  this  vehicle  was  being  drawn  through 
the  streets  by  a  horse  it  made  it  look  as  though  it  were  falling  to 
pieces  at  every  revolution  of  the  wheels. 

DISCUSSION. 

y[R.  Perkins: — I  have  a  lot  of  material  here  which  has  been 
sent  in  by  different  members,  and  which  can  be  inspected  by  any 
one  who  desires  to  look  at  it. 

President  Doherty:— Gentlemen,  the  subject  is  now  before 
you  for  oral  discussion.  I  hope  you  will  avail  yourselves  of  this 
opportunity  to  offer  any  suggestions,  comments  or  criticisms 
a  propos  to  this  department. 

C.  W.  ANDREW.S: — Mr.  Chairman,  I  know  that  we  feel  very 
greatly  indebted  to  Mr.  Perkins  for  the  work  which  he  has 
done  in  getting  this  department  started,  and  for  the  amount  of 
valuable  materia!  he  has  brought  here,  and  the  profitable 
suggestions  he  has  made.  I  think  it  will  be  of  value  to  all  of  the 
members  of  the  Association.  Therefore,  I  move  you,  Mr.  Presi- 
dent, that  this  Association  tender  a  hearty  vote  of  thanks  to  Mr. 
Perkins  for  his  efforts  in  this  direction. 

The  above  motion,  being  seconded  by  Mr,  Stone,  was  unani- 
mously adopted. 
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Mr.  Perkins: — I  do  not  think  the  membership  at  large  appre- 
ciates advertising  in  its  fullest  sense,-  There  is  a  great  deal  of 
advertising  in  the  shape  of  novelty  advertising  that  is  as  effective 
or  more  effective  than  ordinary  newspaper  advertising  and  costs 
very  little.  There  are  many  forms  used  by  merchants  and  persons 
engaged  in  other  lines  of  business  which  can  be  applied  to  the  gas 
business  as  well  as  to  any  other  kind  of  business.  Judging  by  the 
trouble  I  have  experienced  in  gathering  up  the  suggestions  con- 
tained in  my  report,  I  do  not  think  tlie  membership  appreciates  its 
importance  or  realizes  all  of  its  difficulties.  The  various  forms  of 
novelty  advertising  used  in  other  lines  of  business  can  just  as  well 
be  apphed  to  the  gas  business  as  to  the  drj'-goods  business  or  the 
hardware  business  or  any  other  line  of  merchants,  and  if  this  de- 
partment is  to  be  continued  it  ought  to  receive  better  attention  than 
it  has  received  in  the  past  by  each  individual  member  of  this  Asso- 
ciaion. 

Mr.  Malone: — We  adopted  a  plan  at  Madison  recently,  too 
late  to  send  it  to  Mr.  Perkins.  In  fact  we  only  adopted  it  two  or 
three  weeks  ago.  We  bought  5,000  toy  wooden  whistles  at  0.6 
cents  a  piece  and  distributed  them  among  the  school  children.  We 
gave  a  few  away  and  it  did  not  take  very  long  for  every  kid  in 
town  to  find  it  out.  The  school  children  each  obtained  one  of  these 
toy  whistles  and  went  to  school.  The  teachers,  of  course,  took 
them  away.  They  came  back  and  got  more.  Some  of  tlie  children 
were  turned  out  of  school  for  their  persistency  in  noising  about 
the  merits  of  artificial  gas  for  cooking..  Of  course,  each  whistle 
had  stamped  upon  it  the  words,  "Cook  with  gas,"  or  "Buy  gas 
stoves,"  or  "If  you  love  your  wife,  buy  her  a  gas  stove,"  etc.  In 
a  few  days  we  began  to  get  letters  from  our  consumers  saying  that 
they  were  already  cooking  with  gas  and  would  promise  to  induce 
their  neighbors  to  cook  with  gas  if  we  would  only  quit  giving  awa>- 
the  whistles.  The  newspapers  of  the  city  also  took  up  the  subject. 
One  paper  in  particular,  I  remember,  published  a  letter  signed  "A 
Nervous  Mother,"  saying,  "If  you  will  withdraw  your  whistles, 
we  will  all  cook  with  gas."  The  jewelers  and  music  stores  were 
all  kicking  because  it  had  stopped  the  sale  of  jews-harps  and 
mouth-harps. 

F.  W.  Stoxe: — It  is  my  impression  that  street-car  adver- 
tising, display  signs  or  something  of  that  kind  is  better  for  the 
gas  company  than  the  ordinar\-  ads.  we  see  in  newspapers. 
I  would  like  to  hear  the  subject  discussed  along  that  line,     ^\'e 
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have  gone  into  the  street-car  advertising  to  some  extent  the  last 
year  and  find  more  comments  made  from  that  form  of  advertising 
than  we  do  from  newspaper  advertising.  I  think  the  cards  that 
we  have  put  in  the  street  cars  the  last  year  have  caused  more  com- 
ments than  all  of  the  newspaper  advertising  done  for  the  last  two 
or  three  years.  It  attracts  more  attention  and  you  hear  more 
remarks  and  comments  about  it.  I  want  to  call  that  kind  of  adver- 
tising to  the  attention  of  gas  men  wherever  they  can  have  the 
advantage  of  using  it.  Last  month  I  had  a  card  printed,  "Don't 
dirty  your  hands ;  use  gas  for  both  cooking  and  heating,"  and  I 
used  a  cut  of  a  hand  made  from  an  impression  of  the  printer's 
hand  dipped  in  ink  and  pressed  on  a  card.  It  was  the  kind  of  ad. 
that  attracted  the  attention  of  everybody  in  the  car,  and  it  created 
quite  a  discussion  as  to  whether  it  was  a  wood  cut  or  whether  the 
printer  had  really  used  his  hand  to  make  the  impression.  The  day 
before  I  came  here  I  presume  a  dozen  people  asked  me  how  it  was 
made.  I  simply  call  attention  to  this  to  suggest  that  I  think  it  is  a 
very  good  way  of  advertising. 

Thomas  Littlehai.es: — Mr.  President,  I  have  had  a  good 
deal  of  success  in  another  method  that  has  not  been  referred  to 
to-day.  That  is,  setting  up  cook  stoves  on  the  sidewalk  and  cooking 
anything  that  people  would  bring  along,  and  giving  notice  along 
the  street  the  day  before  that  the  stoves  would  be  set  up  at,  such 
and  such  a  place.  I  think  I  can  safely  say  that  in  every  instance 
where  a  stove  was  put  up  along  a  street  or  boulevard  not  less 
than  five  or  six  sales  of  stoves  would  be  the  result  each  time.  We 
could  calculate  on  going  into  any  street  we  might  select  and  sell- 
ing five  or  six  stoves  as  the  result  of  setting  up  one  on  the  sidewalk 
and  cooking  anything  that  any  of  the  neighbors  cared  to  bring 
along.  We  have  sold  a  great  many  stoves  in  that  way  and  have 
found  it  a  very  effective  way  of  advertising  gaS  stoves. 

Mr.  Lloyd  : — Mr.  President,  I  would  say  that  it  may  be  a  mat- 
ter of  some  interest  for  the  members  to  know  that  at  Adrian  we 
are  using  a  system  of  general  advertising  which  was  put  out  by  a 
concern  in  Boston — I  think  the  Home  Science  Publishing  Com- 
pany. They  furnish  a  little  booklet  which  will  go  in  an  ordinarv 
envelope,  and  each  month,  suitable  to  the  season,  there  is  some 
appropriate  cut.  It  consists  of  probably  eight  of  ten  pages.  We 
are  putting  out  about  2,000  per  month,  I  think,  and  distributing 
them  by  messenger  boys.  They  attract  the  attention  of  the  people 
to  whom  they  are  sent.    They  contain  a  comical  cut  appropriate  to 
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the  season,  as,  for  instance,  early  in  the  fall  they  will  take  up  the- 
question  of  when  you  will  make  your  preserves  after  the  summer 
\'acation,  and  will  give  some  general  illustration  on  the  subject. 
Then  they  will  take  up  the  heating  question  and  the  lighting  ques- 
tion, and  each  month  there  is  something  different.  VVe  have  not 
run  it  long  enough  to  find  out  what  the  effect  of  it  will  be,  but 
judging  from  our  experience  so  far,  it  seems  to  be  a  useful  and 
profitable  means  of  bringing  before  the  people  the  advantages  of 
gas  for  cooking  or  illuminating.  The  expense  to  us,  I  think,  is 
about  $100 'for  the  year's  service. 

Fr.\xk  Hess: — Mr.  President,  we  are  advertising  now  to  put 
in  stoves  to  May  i  for  $1.50  off.  We  sell  stoves  at  a  profit  the  rest 
of  the  year.  It  may  be  hard  to  sell  stoves  in  some  cases  at  the 
regular  price  after  May  i.  We  are  also  using  a  recipe  for  planked 
fish  in  a  book  gotten  out  periodically,  by  one  of  the  churches,  which 
makes  a  very  attractive  and  useful  ad. 

John  Franklin: — We  are  not  doing  any  advertising  at  all 
except  sending  out  solicitors  and  making  house-to-house  solicita- 
tion, especially  along  the  line  of  some  of  our  new  mains.  These 
solicitors,  of  course,  explain  the  advantages  of  the  gas  stove  and 
instruct  new  consumers  in  the  economical  use  of  gas,  etc.  That 
is  about  all  the  advertising  we  do. 

President  Doiierty  : — Before  closing  the  discussion  on  this 
subject,  I  want  to  say  one  word  with  reference  to  the  importance 
of  this  department.  The  Novelty  Advertising  Department  of  this 
Association  was  inaugurated  for  all  of  our  membership,  but  more 
particularly  for  a  certain  class.  There  are  lots  of  men  who  want 
to  advertise,  but  they  cannot  advertise  in  the  usual  channels 
because  it  is  too  expensive.  They  cannot  get  the  necessary  appro- 
priation from  their  directors.  One  definition  of  novelty  advertis- 
ing might  be  "that  form  of  advertising  which  by  its  novelty  will 
attract  attention  without  incurring  any  great  expense/'  thus  en- 
abling these  gas  companies,  without  going  to  any  great  expense,  to 
call  the  attention  of  the  public  generally  to  the  merits  of  gas  for 
different  purposes.  Now  we  not  only  want  the  forms  of  advertis- 
itig  of  a  novel  nature  done  by  the  gas  companies,  but  we  also  want 
our  members  to  watch  the  advertising  done  by  other  people,  and 
when  they  see  any  advertising  of  a  novel  and  inexpensive  nature 
done  that  would  be  applicable  to  the  gas  business,  to  send  it  in  to 
our  editor,  so  that  our  members  who  have  not  the  funds  to  adver- 
tise in  the  usual  way  will  be  able  to  take  advantage  of  these  novel 
and  inexpensive  methods  for  advertising  gas. 
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Mr.  Hess  : — The  mode  of  advertising  spoken  of  by  Mr.  Perkins 
last  year  of  tieing  samples  of  coke  up  in  ribbons  is  a  mode  of 
advertising  which  we  have  used  to  great  success,  and  I  think  I  can 
trace  the  sale  of  our  entire  stock  of  coke,  with  the  exception  of  two 
cars,  to  that  advertisement.  Our  coke  is  not  crushed.  We  sell  it 
at  $4  per  ton  delivered  just  as  it  comes  from  the  reton. 

Mr.  Boyle: — In  our  part  of  the  state  we  sell  coal  by  the 
bushel ;  it  is  soft  coal.  I  manage  to  get  our  patrons  to  weigh  their 
coal  in  i6-inch  hods,  which  will  hold  0.5  bushel.  Then. I  get  them 
to  compare  the  cost  of  the  16-inch  hod  with  the  cost  of  the  gas 
consumed  to  secure  the  same  result.  Coal,  as  you  are  well  aware, 
is  generally  sold  by  the  ton,  but  we  sell  it  by  the  bushel — 9  cents 
a  bushel — and  I  think  that  a  bushel  of  coal  will  not  go  as  far  as  gas 
costing  the  same  amount.  We  sell  our  gas  at  $1.50  for  illumi- 
nating and  $1.25  for  fuel,  and  $1.25  worth  of  coal  will  not  go  as 
far  as  $1.25  worth  of  gas  in  whatever  manner  it  is  consumed, 
whether  by  grate  or  range. 

John  D.  McIi.hknnv: — In  reference  to  tlic  sale  of  coke,  I 
ktiow  of  one  plan  which  has  proved  to  be  very  effective — an  ad- 
vertisement that  a  barrel  of  coke  would  be  delivered  at  your 
house  for  25  cents.  That  seems  cheap.  Everybody  knows  what 
the  size  of  a  barrel  is,  and  the  quantity  looks  large  and  the  price 
looks  cheap.  It  has  been  found  to  be  a  most  effective  way  of 
advertising. 

The  President: — We  will  now  take  up  the  discussion  of  the 
following  subject,  "Are  loose-leaf  ledgers  desirable  for  gas  com- 
pany records  ?" 

A,  P.  Lathrop,  of  St.  Paul.  Minn.,  then  read  the  following: 

LOOSE-LEAF  LEDGERS  FOR  GAS  COMPANY  RECORDS. 

A,   P.   L.\THROP. 

The  question  assigned  me  was :  "Are  Loose-Leaf  Ledgers  De- 
sirable for  Gas  Company  Records  ?"  Assuming  that  the  question 
was  to  apply  to  other  records  than  simply  ledgers,  I  will  take  up 
the  card-system  and  loose-leaf  ledger  system  generally. 

The  modern  system  of  accounting  in  gas  offices  necessitates  a 
great  deal  more  detail  than  was  necessary  a  few  years  since,  when 
business  was  small,  and  one  man  coidd  be  depended  upon  to  fur- 
nish all  kinds  of  information  from  memory,  and  record  books  were 
of  but  little  importance.    Inability  to  take  care  of  the  extra  details 
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necessitated  by  the  increase  of  business,  without  adding  heavily  to 
the  expense  account,  has  probably  deterred  many  from  keeping  the 
records  which  they  should.  From  personal  experience  I  know  of 
nothing  which  has  helped  on  these  lines  more  than  the  card  and 
loose-leaf  systems. 

For  application  blanks,  meter  records,  stove  records,  street 
lamp  service  and  main  data,  indexes,  etc.,  the  card  system  is  espe- 
cially well  adapted,  in  many  cases  one  card  doing  away  with  the 
use  of  two  or  more  books.  In  addition  to  this  saving,  the  ease 
with  which  filing  work  can  be  done  and  reference  be  made,  effects 
a  very  material  economy  in  time. 

Where  it  is  not  considered  advisable  to  use  cards,  loose-leaf 
books  can  frequently  be  used  to  very  great  advantage.  The  great- 
est objection  1  have  heard  raised  to  the  loose-leaf  ledgers  has  been 
that  the  leaves  may  be  lost  or  wilfully  destroyed,  thus  doing  away 
with  the  permanency  of  the  record.  The  question  as  to  whether 
the  courts  would  consider  records  kept  in  this  manner  as  being 
reliable  as  would  be  those  kept  in  the  old-fashioned  bound  book 
has  also  been  brought  up  against  this  system.  I  feel  the  employ- 
ment of  careful  help  will  eliminate  in  great  part  any  danger  from 
the  losing  of  leaves,  and  that  the  wilful  destruction  of  the  leaves 
could  just  as  well  apply  to  the  bound  books,  but  the  ability  to  prove 
the  accuracy  of  the  records,  if  we  were  obliged  to  present  them 
in  court,  is  a  very  serious  question,  so  serious  that  I  should  hesitate 
to  recommend  loose-leaf  ledgers  for  our  general  books,  but  for 
petty  ledgers  I  am  much  in  favor  of  them.  With  them  there  is 
never  the  bugbear  presented  to  bookkeepers  of  transferring  a 
great  number  of  accounts  from  the  old  ledger  to  the  new  one,  nor 
does  he  have  a  vast  amount  of  dead  material  to  look  through  when 
drawing  off  his  balance.  By  easy  reference  he  has  a  complete  rec- 
ord of  every  account  with  which  he  has  any  dealings,  and  the 
ledgers  practically  index  themselves. 

For  the  consumers'  ledgers,  where  practically  all  the  accounts 
are  opened  and  closed  monthly,  I  have  never  been  able  to  see  any 
advantage  in  using  the  loose-leaf  system :  on  the  contrary,  it  has 
always  appeared  to  me  as  if  much  more  time  was  required  in  keep- 
ing the  records  on  that  kind  of  book  than  on  the  form  which  has 
been  in  general  use  by  most  gas  companies  for  many  years. 
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Charles  S.  Ritter,  of  Detroit,  Mich.,  then  read  the  following  on 
the  same  subject : 

LOOSE-LEAF  LEDGERS. 

CHAS.   S.  RITTER. 

A  fairly  satisfactory  answer  can  probably  be  given  for  this 
(luestion,  but  a  more  intelligent  one  could  be  given  if  the  local  con- 
ditions under  which  the  accounting  is  to  be  done  were  known. 

For  such  records  as  the  petty  ledger  the  matter  will  be  readily 
decided  by  any  intelligent  and  progressive  bookkeeper. 

In  the  case  of  the  consumers'  ledger,  however,  where  one  book 
IS  but  a  small  part  of  the  whole,  the  accounting  is  divided  among 
a  number  of  bookkeepers,  and  various  other  clerks  must  have 
access  to  the  books,  the  question  assumes  a  somewhat  different 
aspect.  Especially  is  it  so  in  a  large  office  where  50,000  or  60,000 
accounts  are  kept,  and  as  many  as  50  or  60  clerks  have  access  to 
the  books. 

Obviously,  whatever  system  is  used,  it  must  be  simple,  easily 
understood  and  accessible. 

By  simplicity  is  meant  that  the  printed  form  must  be  as  simply 
and  plainly  arranged  as  possible,  with  due  respect  for  the  amount 
of  labor  required  to  record  a  given  amount  of  data ;  and  the  placing 
of  the  data  into  its  correct  sequence  and  with  proper  cegard  for 
its  relationship  to  other  forms  already  in  use  or  to  be  adopted. 

It  must  be  accessible ;  and  by  this  several  things  are  meant, 
viz.,  the  ledgers  must  be  handy  to  all  who  use  them,  and  handiest 
to  those  who  use  them  most ;  they  must  contain  the  fewest  practi- 
cal number  of  accounts  in  order  that  as  many  as  possible  of  the 
ledgers  may  remain  in  the  rack,  handy  for  any  who  need  to  refer 
to  them.  In  these  respects  the  loose-leaf  ledger  has  a  decided 
advantage. 

Being  small  it  will  conveniently  permit  two  bookkeepers  to 
work  at  each  desk — thus  requiring  a  minimum  of  floor  space,  and 
reducing  distances  from  any  part  of  the  office  to  the  ledger  rack. 
By  using  48-pound  double  bond  paper,  about  1,000  sheets  can  be 
carried  in  a  3-inch  ledger.  One  ledger  keeper  can  keep  four 
ledgers,  making  it  possible  to  have  at  all  times  at  least  three  in 
the  rack.  The  use  of  this  thin  bond  paper  is  also  an  economy  in 
space  required  and  weight  of  books. 

No  indexing  is  necessary  with  the  loose-leaf,  as  the  sheets  can 
be  kept  according  to  street  and  number,  making  the  location  the 
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unit  and  index  to  the  account.  By  this  means  an  account  can 
always  be  found  at  one  place,  while  with  the  old-style  ledger,  if  the 
space  saved  for  new  contracts  has  been  filled,  the  proper  sequence 
of  the  accounts  will  be  brtAen, 

A  mode  rate- si  zed  sheet  will  carry  accounts  for  four  years,  thus 
cutting  out  the  necessity  of  rewriting  ledgers  every  year,  and  sav- 
ing all  of  the  attendant  annoyance,  such  as  losing  track  of  accounts, 
and  being  obliged  to  employ  extra  and  inexperienced  clerks  to 
assist  in  the  transfer.  If  you  have  an  addressing  machine  the 
sheets  can  be  printed  in  a  very  short  time,  reducing  the  troubles 
incident  to  the  transfer  to  a  minimum.  As  your  books  will  run  in 
series  of  four  years  back  references  are  easily  made,  since  it  is  not 
necessar}'  to  go  through  a  different  book  for  each  year's  account- 
ing. 

Perhaps  the  first,  and  apparently  the  most  serious,  objection 
that  win  be  offered  to  the  loose-leaf  is  the  ease  with  which  an 
account  may  be  surresptitiously  "dropped"  or  removed,  either 
permanently  or  during  an  audit  or  inspection  of  the  books.  Cases 
of  this  kind  have  happened ;  in  fact,  the  condition  of  the  City  Sav- 
ings Bank  of  Detroit,  which  was  recently  looted  by  its  Vice-Presi- 
dent, was  concealed  from  the  directors  and  bank  examiner  through 
the  removal  of  loose-leaf  ledger  sheets  during  the  examination  by 
directors  and  bank  examiner.  State  Bank  Examiner  Maltz  will 
recommend  to  the  next  meeting  of  the  Michigan  State  Legislature 
that  a  law  be  passed  prohibiting  the  use  of  loose-leaf  ledgers  in 
the  banks  of  the  state.  It  is  true,  of  course,  that  the  removal  of 
an  account  is  most  easily  accomplished  with  the  loose-leaf  ledger, 
but  it  hardly  follows  that  the  loose-leaf  causes  dishonesty,  and  it 
is  pretty  certain  that  any  system  that  might  be  adopted  would  not 
entirely  prevent  it.  Where  there  is  a  will  to  be  dishonest  there  is 
usually  a  way.  Then,  too,  there  is  the  contingency  that  the  loose 
leaves  may  be  accidentally  dropped  or  misplaced.  Theoretically 
these  are  grave  objections ;  practically,  they  are  only  remote  con- 
tingencies. 

A  serious  disadvantage  of  a  loose-leaf  system,  however,  is  the 
unsatisfactory  way  in  which  footings  are  kept.  An  adding  ma- 
chine is  necessary,  and  the  tapes  used  to  record  amounts  of  gas 
sales  and  cash  receipts  are  anything  but  convenient.  They  are 
cumbersome,  unsightly  things,  not  at  all  satisfactory  to  a  bocJt- 
keeper  who  likes  to  see  books  neatly  and  exactly  kept  These  foot- 
ings cannot  be  kept  with  the  ledger,  but  must  be  filed  separately. 
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The  method  of  checking:  back  with  these  tapes  is  also  very  awk- 
ward, there  being  nothing  on  the  tape  to  indicate  where  or  to  what 
account  an  amount  belongs,  except  that  the  amounts  are  alike,  and 
in  same  sequence. 

These  oteervations,  which  are  the  result  of  experience  with  both 
systems,  may  be  of  service  to  some  who  are  contemplating  a. 
change,  and  it  is  with  this  point  in  view  that  the  above  comparison 
of  the  two  systems  is  submitted,  simply  for  what  it  is  worth. 

Of  course  it  must  be  understood  that  this  comparison  is  very 
general  in  a  way,  as  it  must  necessarily  be,  on  account  of  the 
various  different  forms  of  both  styles  of  ledgers,  as  well  as  other 
unknown  conditions.'  Good  accounting  is  being  done  with  either 
system.  In  some  cases  a  change  to  the  loose-leaf  might  be  an 
advantage;  in  others  a  consequent  disturt>ance  of  the  established 
office  methods  would  be  too  great  and  would  offset  all  of  the 
advantages  of  a  new  system. 

.\fter  all,  bookkeeping  is  only  "common  sense."  Any  system 
of  bookkeeping  or  style  of  book  is  as  good,  or  as  bad,  as  the  book- 
keeper makes  it. 

Ernest  W,  Bell's  discussion  on  the  same  subject  was  then  read 
by  John  D,  Mcllhenny,  as  follows: 

LOOSE-LEAF  LEDGERS. 

ERNEST  W.   BELI- 

Regarding  the  use  of  loose-leaf  ledgers  for  gas  companies'  rec- 
ords and  accounts,  will  say  that  in  St.  Louis  we  make  use  of  them 
vcrj-  extensively,  and  find  them  extremely  desirable,  thoroughly 
reliable  and  economical  to  a  great  degree.  Bound  books  do  not 
offer  such  perfection  and  satisfaction  in  record  or  accounting  work 
that  can  be  and  is  obtained  with  the  use  of  loose-leaf  ledgers  and 
cards,  A  few  disadvantages  which  are  sometimes  raised  against 
the  loose-leaf  books,  but  which  from  our  experience  did  not  prove 
so  alarming,  are  more  than  offset  by  the  accurateness  and  economy 
gained. 

In  the  matter  of  ledger  leaves  not  standing  in  court,  will  say 
that  even  a  bound  ledger  will  not  hold  unless  the  records  therein 
are  substantiated  by  the  original  entries,  and  these  are  always  on 
loose  sheets,  such  as  vouchers  and  invoices,  so  that  objection  can- 
not be  advanced  to  the  loose-leaf  book's  discredit.  The  matter  of 
the  leaves  being  lost  or  wilfully  destroyed  has  not  occurred  to  us 
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as  being  a  serious  objection.  In  fact,  experience  has  shown  us 
that  such  annoyance  does  not  exist.  However,  to  guard  against 
this  point,  we  have  in  the  important  books  devised  the  following 
scheme : 

All  leaves  are  numbered  and  countersigned  by  some  one  in 
*  authority.  They  are  then  given  to  the  bookkeeper,  who  is  held 
accountable  for  them ;  at  any  call  of  the  Auditor,  Secretary  or  such 
person  the  bookkeeper  must  show  the  full  number  of  leaves  issued 
to  him.  ITie  signature  on  each  leaf  will  prevent  any  tampering 
with  the  leaves  for  dishonest  purposes. 

We  find  our  greatest  saving,  for  financial  as  well  as  where 
record  and  shop  work  is  concerned,  is  with  the  use  of  the  loose-leaf 
consumers'  ledger.  This  is  especially  so  where  a  great  number  of 
accounts  are  kept.  The  leaves  in  the  ledger  corrspond  to  the  leaves 
of  the  meter  route  book  {which  is  a  loose  leaf),  and  are  arranged 
so  the  gas  bills  can  be  handled  without  resorting.  Tliis  cannot  be 
done  with  bound  books  to  advantage,  as  the  growth  of  the  city  can- 
not in  any  way  be  determined,  and  it  will  not  be  long  before  a 
bound  book  will  have  the  entries  all  out  of  order. 

DISCUSSION. 

The  Presidk.nt: —  Gentlemen,  you  have  heard  the  three  writ- 
ten discussions  on  the  subject  of  loose-leaf  ledgers.  I  do  not  think 
they  are  conclusive  at  all.    Has  anybody  anything  to  add? 

Ernest  F.  Llovd  : — Mr.  President,  I  have  used  the  loose-leaf 
system  and  the  card  system  for  a  number  of  years,  and  I  don't 
think  I  could  keep  house  without  them.  There  is  only  one  place 
in  the  gas-works  in  which  I  do  not  think  very  much  of  the  loose- 
leaf  system,  and  that  is  the  consumers'  record  or  register.  For 
all  other  services  I  do  not  think  there  is  anything  equal  to  them. 
We  use  them  for  meter  records,  complaint  records  and  orders  of 
all  characters,  route  books,  and,  in  fact,  for  every  system  and 
department  of  the  works,  even  down  to  the  monthly  records  of 
the  operation  of  the  works,  with  the  solitary  exception  I  have 
indicated.  For  consumers'  registers,  however,  I  think  they  are 
too  cumbersome.  The  nature  of  that  record  is  largely  in  bulk,  and 
while  you  wish  to  find  the  individual  items  of  the  accounts,  you 
do  not  so  much  care  about  them  after  they  have  been  once 
settled,  merch'  so  that  >ou  can  refer  to  them.  The  ordinary  book 
in  which  a  large  number  of  consumers  appear  on  one  page  is 
much  more  convenient  in  arriving  at  the  footings,  and  in  ascer- 
taining your  output  and  receipts  than  the  loose-leaf  system.     I 
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think  that  a  combination  of  the  two,  whereby  the  ordinary  ruled 
sheet  having  perhaps  30  to  40  consumers  on  a  single  page,  in 
itself  a  loose-leaf  system,  is  the  better  mode,  so  that  you  can 
insert  extra  leaves  when  required,  but  not  have  a  single  leaf  for 
a  single  consumer.  In  that  instance  there  is  too  much  of  it  to 
handle.  If  you  have  1,000  consumers  you  would  have  a  1,000- 
page  book,  and  you  practically  handle  it  all  every  month.  Now 
for  the  route  book  we  use  an  independent  leaf.  That  book  is 
made  up  of  sheets  printed  in  black,  for  the  original  entries  in 
the  ledger.  Those  entries,  of  course,  cover  a  certain  space.  Now 
then,  if  we  get  a  consumer  and  have  no  room  for  that  consumer 
on  the  regular  page,  we  enter  his  name  in  an  irregular  place  in 
the  ledger  upon  a  sheet  printed  in  red,  put  in  its  regulation  place 
in  the  book,  and  when  the  entry  clerk  is  making  up  the  record 
from  the  route  book  and  runs  across  it  he  at  once  knows  it  is  an 
irregular  entry.  There  is  no  difficulty  in  the  reference,  because 
each  line  of  the  register  is  numbered,  and  that  number  is  placed 
upon  the  individual  leaf  in  the  route  book,  so  that  when  this  red- 
letter  leaf  is  struck  the  number  is  referred  to,  and  it  instantly 
gives  the  number  in  the  register  where  that  entry  should  be.  It 
can  be  done  very  quickly,  and  without  particular  trouble.  That 
is  a  notification  I  would  suggest  in  the  loose-leaf  ledger  for  con- 
sumers' records,  but  for  all  other  purposes  there  is  nothing  to 
equal  the  card  S)'stem  for  facility  and  for  getting  at  results 
promptly. 

Charles  S.  Ritter: — In  addition  to  what  I  have  said  in  my 
paper  I  would  like  to  recommend  in  the  use  of  a  deposit  ledger 
that  the  old-style  ledger  be  used  on  account  of  the  importance 
and  permanency  of  the  accounts,  some  accounts  lasting  10  or  15 
years.  It  will  plainly  be  seen  that  a  permanent  record  must  needs 
be  kept,  and  our  experience  has  been  that  it  is  much  easier  to  keep 
it  balanced  by  the  use  of  the  regular  ledger  system.  We  are 
using  the  card  ledger  at  the  present  time,  but  as  quickly  as  we 
can  do  it  we  are  going  to  transfer  it  to  the  regular  ledger  system, 

PRESIDKNT  DoHERTY : — Then  you  would  recommend  the  regu- 
lar system  for  deposits  ? 

Mr.  Ritter: — Yes,  sir,  for  consumers'  deposits. 

President  Dohertv: — "How  May  Complaints  Be  Best  Cared 
For."  I  will  call  on  Mr,  Andrews  to  read  the  written  discussion 
by  Mr.  Frank  W.  Frueauff,  who  is  not  able  to  be  present  at  this 
meeting. 
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Frank  W.  Fnieauff's  written  discussion  was  then  read  by  Mr, 
Andrews,  as  follows : 

HANDLING  COMPLAINTS. 

FR,\NK  W.  FRUEAUFF, 

The  success  and  permanence  of  a  gas  company  depends,  in  a 
large  measure,  on  the  feeling  of  the  pubHc  toward  it.  That  this, 
feeling  be  one  of  interest,  and  so  far  as  possible  friendship,  re- 
quires constant  watching  and  the  utmost  care.  Most  of  the  ill 
feeling  against  a  company  is  shown  in  the  complaints  received 
at  the  office,  and  here  must  the  work  of  reform  be  carried  on. 
Prompt  and  careful  attention  given  each  complaint  will  soon  show 
results  and  make  many  friends  out  of  former  dissatisfied  con- 
sumers. 

A  systematic  handling  of  this  branch  of  the  business  is  abso- 
lutely necessary.  Otherwise  trouble  will  result  from  loose  meth- 
ods of  receiving  the  complaints  and  failure  to  attend  to  them  , 
promptly.  If  a  consumer  reports  trouble  at  the  office  to  the  first 
clerk  he  sees,  who  in  turn  refers  it  to  another  clerk,  or  intends  to 
do  so  and  neglects  it,  confusion  as  to  the  cause  of  trouble  often 
occurs.  The  wrong  man  is  sent,  or  goes  at  an  inconvenient  time, 
or  fails  to  take  with  him  the  proper  tools,  and  not  infrequently 
no  more  attention  is  given  the  order.  No  one  can  be  found  who 
took  the  order  and  no  one  can  be  held  responsible  for  the  neglect. 
The  consumer  gets  out  of  patience  with  such  carelessness  and 
tells  it  around  to  our  harm  and  discredit. 

The  method  adopted  in  Denver,  and  now  in  successful  opera- 
tion, is  briefly  as  follows :  All  reports  of  trouble,  dissatisfaction 
or  misunderstanding  arc  received  at  one  window  by  a  clerk  whose 
business  it  is  to  make  a  personal  matter  of  each  report  and  follow 
it  to  a  satisfactory  end.  He  is  also  provided  with  telephone  con- 
nection, so  that  all  reports  come  direct  to  him.  As  the  reports 
are  received  they  are  entered  in  a  book  which  is  ruled  with  head- 
ings as  follows :  Order  number,  name  and  address,  time  of  re- 
ceipt of  order,  and  under  a  heading  "nature  of  complaint,"  the 
following  sub-headings :  Leak,  poor  light,  no  light,  high  bill,  set 
complaint  meter,  adjust  stove,  adjust  heater,  put  up  pipe,  com- 
plaint regarding  employe,  miscellaneous  complaints ;  also  head- 
ing, attended  to  by,  date,  remarks.  The  complaint  being  received 
and  understood  thoroughly  by  the  clerk,  he  makes  out  an  order 
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covering  the  facts  as  entered  on  the  book.  This  order  is  given  to 
the  proper  employe  who  executes  it  as  promptly  and  carefully  as 
possible,  reporting  on  the  back  of  the  order  the  time  the  order  was 
executed,  what  was  done,  or  what  facts  he  learned  in  investigating 
the  complaint.  When  he  has  completed  his  work  the  order  is 
returned  to  the  clerk,  who  examines  same  and  enters  the  record 
opposite  the  order  in  his  book,  then  filing  it  numerically  for 
future  reference.    He  then  makes  out  and  sends  to  the  consumer 

a  return  postal  card  reading  as  follows :     "On  date,  you 

reported (here  filling  in  the  complaint  shown  on  his  book). 

Kindly  fill  out  the  return  postal  card  stating  whether  everything 
has  been  done  to  your  satisfaction.  Your  prompt  reply  will  be 
appreciated.  Yours  iridy,  The  Denver  Gas  and  Electric  Com- 
pany." On  the  return  portion  of  the  card  is  marked  the  num- 
ber of  the  order  for  convenience  in  checking  when  returned. 

This  last  feature,  the  return  postal,  has  proven  most  success- 
ful, and  has  occasioned  many  complimentary  remarks  from  our 
consumers.  It  has  accomplished  a  two-fold  purpose.  First,  it 
enables  us  to  know  that  the  consumer  has  been  attended  to  prop- 
erly and  is  satisfied  with  the  work  done,  and  again  is  a  chedt  on 
our  employes.  We  have  found  but  few  cases  where  they  had  to 
be  sent  back  again  to  complete  or  change  their  work,  their  know- 
ing that  the  consumer  was  expected  to  advise  the  office  after  com- 
pletion of  the  order  stimulating  them  to  better  efforts. 

These  comparisons  show  the  results  of  one  month  as  compiled 
from  postals  returned :  Postals  returned  to  office,  48  per  cent. 
This  is  accounted  for  by  the  fact  that  many  people  do  not  bother 
to  report  back  to  the  ofllice  when  the  work  is  satisfactorily  done. 
We  feel  if  it  were  not  properly  done  they  would  take  this  means 
of  advising  us.  Of  those  returned  79  per  cent,  reported  every- 
thing O.  K.,  and  62  per  cent,  added  thanks  for  the  interest  shown. 
Thirteen  per  cent,  reporting  back  said  work  was  not  done  satis- 
factorily. In  these  cases  the  original  order  was  taken  out  and 
the  employe  notified  of  the  second  complaint  and  sent  again  to 
remedy  it.  After  this  was  done  a  second  postal  was  sent  to  insure 
a  satisfactory  job.  Eight  per  cent,  of  those  reporting  back  stated 
that  the  trouble  complained  of  was  executed  satisfactorily,  but 
that  they  wanted  to  report  other  trouble.  These  orders  were  re- 
ceived and  executed  as  original  orders. 

We.  have  been  able  through  this  means  to  locate  most  of  our 
dissatisfied  consumers  and  attend  to  their  wants,  and  the  bene- 
ficial results  accomplished  are  most  gratifying. 
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M.  E.  Malone,  of  Madison,  Wis.,  then  read  his  written  dis- 
cussion on  the  same  subject,  as  follows : 

HANDLING  COMPLAINTS. 

M,   E.   M  ALONE. 

In  giving  my  views  on  the  subject  of  how  may  complaints  be 
best  cared  for,  which  Mr.  Fnieauff  has  so  ably  discussed,  I  desire 
to  heartily  indorse  each  and  every  one  of  the  statements  contained 
in  his  paper,  as  they  bring  up  for  consideration  in  a  most  con- 
cise manner  a  subject  that  is  of  the  utmost  importance  to  the 
management  of  a  gas  company. 

Perhaps  the  briefest  manner  in  which  I  can  best  express  my 
views  on  this  subject  is  to  give  a  short  synopsis  of  our  practice 
at  Madison,  and  although  it  embraces  many  of  the  best  points  of 
that  vogue  in  Denver,  there  are  some  features  quite  different  and 
perhaps  worthy  of  consideration. 

During  1S96  we  were  impressed  with  the  importance  of  having 
some  regular  method  for  handling  complaints,  and  although  the 
mtehod  first  adopted  was  rather  crude,  it  has  been  gradually 
improved  upon  until  now  it  is  entirely  satisfactory. 

A  "complaint  clerk"  is  stationed  at  a  desk  near  the  entrance  to 
the  office  where  complaints  of  every  description  for  both  the  gas 
and  electric  departments  are  received  and  entered  in  the  proper 
complaint  book,  there  being  a  separate  complaint  book  for  each 
■department,  no  employe  other  than  the  "complaint  clerk"  being 
allowed  to  receive  or  enter  complaints. 

Our  complaint  books  are  specially  ruled,  the  year  and  month 
being  written  at  top  of  page,  while  the  day  of  the  month  is  written 
to  the  left  of  each  order,  where  each  consecutive  number  is  stamped 
with  a  Bates  numbering  machine.  Four  lines  are  allotted  for  each 
-order,  and  sufficient  space  is  allowed  on  the  right  for  enterting  the 
written  report  turned  in  by  the  fitter  after  complaint  is  attended 
to,  thus  giving  us  the  record  in  one  place  of  the  entire  transaction. 
By  numbering  orders  consecutively,  you  can  tell  almost  at  a  glance 
the  number  of  complaints  received  daily,  monthly,  or  for  the  entire 
year. 

When  a  complaint  is  brought  to  the  office,  the  person  bringing 
■same  is  directed  to  the  "complaint  clerk,"  who  is  thus  enabled  to 
■get  the  exact  nature  of  the  trouble  and  enter  it  accordingly.  For 
"instance,  if  party  filing  the  complaint  says :   "There  is  something 
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wrong  with  our  gas  stove,"  it  is  the  duty  of  the  "complaint  clerk" 
to  ascertain  as  nearly  as  possible  what  that  "something"  is — it 
may  be  a  leak,  the  oven  may  not  bake  properly,  or  one  of  the  burn- 
ers may  be  out  of  order.  Thus  it  is  essential  to  get  the  order  cor- 
rect so  that  the  fitter  sent  to  remedy  it  can  proceed  in  an  intelligent 
manner.  All  telephone  calls  are  answered  by  the  "complaint 
clerk,"  who  can  thus  get  complaint  orders  direct  that  are  sent  in 
this  manner. 

The  "complaint  clerk"  is  held  accountable  for  the  proper  execu- 
tion of  every  complaint  received,  and  issues  orders  in  writing  to 
the  different  fitters  or  trouble  men.  The  "complaint  clerk"  has 
an  assistant  who  enters  all  orders  received  during  the  evening  and 
at  meal  hours,  but  does  not  issue  orders  unless  it  is  imperative 
from  the  nature  of  the  complaint  that  it  be  attended  to  at  once.  A 
written  order  is  issued  to  complaint  clerk  for  every  complaint  re- 
ceived, and  he  is  required  to  report  in  writing  how  complaint  was 
remedied  and  what  more,  if  anything,  is  required,  and  sign  his 
name  to  order  before  turning  it  in. 

We  have  an  inspection  made  twice  a  year,  each  spring  and  fall, 
of  every  main  and  service  trench  opened  during  the  previous  year, 
and  where  settlements  and  other  repairs  are  found  necessary,  an 
order  is  issued  to  the  superintendent  of  distribution  to  have  the 
same  attended  to  at  once.  We  also  have  an  understanding  with 
the  city's  street  superintendent  that  he  will  confer  a  favor  on  us 
if  he  will  report  to  us  any  trouble  found  where  our  company  has 
made  excavations.  In  this  manner  we  not  only  avoid  any  friction 
with  the  residents  or  city  authorities,  but  the  fact  of  the  case  is, 
we  receive  the  highest  praise  from  all  sides  for  the  manner  in 
which  we  repair  our  trenches,  thus  preserving  as  far  as  possible 
the  streets  or  our  beautiful  city. 

We  recommend  the  use  of  a  bicj'cle  for  complaint  men,  as  we 
find  it  cheaper  than  a  horse  and  wagon  or  paying  street-car  fare. 
One  of  our  complaint  men  kept  track  of  the  distance  traveled  dur- 
ing the  year  1900  by  the  use  of  a  cyclometer,  which  indicated  he 
covered  a  distance  of  3,070  miles,  or  about  10  miles  daily,  count- 
ing 300  working  days  to  the  year.  This  distance  was  not  put  in 
•entirely  on  complaints,  however,  as  it  included  other  work,  and 
die  going  to  and  coming  from  his  home  at  meal  times,  etc. 
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During  1901  we  received  and  attended  to  the  following  com- 
plaints : 

Welsbach  lamps 554 

Freeze-ups 126 

Miscellaneous  2,216 

Total  2,896 

or  an  average  of  9.5  complaints  daily,  leaving  out  holidays  and 
Sundays.  These  complaints  did  not  require  the  entire  time  of  one 
man  each  day. 

The  return  postal  card  feature  which  -Mr.  Freuauff  recom- 
mends so  highly  has  been  in  use  by  our  company  during  the  past 
three  years,  and  it  has  proved  conclusively  to  be  the  best  feature 
of  our  entire  method. 

In  conclusion  would  state  that  our  experience  at  Madison  dur- 
ing the  past  six  years  has  demonstrated  beyond  a  doubt  that  the 
.adoption  of  systematic  methods  for  handling  complaints  {whether 
they  be  real  or  imaginary  ones)  is  absolutely  necessary  in  order 
to  obtain  the  best  results,  and  we  firmly  believe  that  the  cost  in 
dollars  and  cents  will  bring  a  larger  return  than  double  the 
amount  invested  in  any  other  manner,  and  at  the  same  time  insure 
the  good  will  of  the  public  to  a  great  extent. 

DISCUSSION.  • 

Charles  S.  Ritter: — Mr.  President,  I  think  there  is  nothing 
in  either  of  these  papers  covering  the  method  of  filing  complaints. 
In  Detroit  we  keep  our  complaints,  you  might  say,  on  a  loose  leaf, 
as  it  is  received  by  the  complaint  clerk,  and  on  the  reverse  side  is 
the  report  of  the  man  who  does  the  work.  This  complaint  is  filed 
according  to  the  street  and  number,  and  all  additional  complaints 
for  the  ensuing  year  wilt  be  filed  along  with  it.  At  any  time  the 
complaint  clerk  receives  a  complaint  she  can  turn  to  this  h\e^ 
which  is  very  handy,  and  take  out  all  the  previous  complaints,  and 
if  she  finds  that  the  trouble  is  the  same  each  time,  of  course,  then 
it  is  up  to  the  distribution  department  to  remedy  the  trouble,  what- 
ever it  may  be. 

President  Dohkrty: — The  point  which  Mr,  Ritter  mentions 
is  very  important,  especially  in  a  large  gas  company.  Below  a 
certain  size  town  you  can  keep  track  of  the  complaints  with  but 
little  difficulty,  but  above  a  certain  size  it  is  never  safe  to  depend 
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upon  remembering  them.  Has  any  one  else  anything  to  add  upon 
this  subject?  I  consider  it  one  of  the  most  important  subjects  a 
gas  company  has  to  consider. 

J.  H.  itAXON:^Mr.  President,  we  have  used  slips  that  were 
perforated  through  the  middle,  with  a  proper  heading,  and  the 
fitter  attending  to  the  complaint  would  write  his  name  on  the  top 
of  the  slip  and  tear  o^  the  bottom  portion  and  return  it  with  the 
report  of  the  work  done.  Both  the  top  and  bottom  portions  of  the 
slips  are  numbered  consecutively  and  filed  in  this  way,  and  the 
unattended  complaints  kept  on  a  stick,  so  that  they  are  continu- 
ously before  the  fitter  to  show  how  many  unattended  complaints 
there  were  and  when  attended  to,  and  are  filed  as  per  number.  We 
have  found  that  having  them  in  that  shape  is  better  than  the  re-- 
turn  on  the  back,  as  you  do  not  have  to  turn  them  over  to  see  what 
the  report  is. 

Ernest  F,  Lloyd  : — We  have  a  system  of  handling  complaints 
at  Adrian  which  has  been  in  use  only  for  about  four  months  now, 
and  is  giving  excellent  results.  1  think  there  is  no  question  about 
the  necessity  of  giving  all  complaints  immediate  and  thorough 
attention.  We  use  a  card  of  the  standard  size,  3x5,  and  these 
cards  are  numbered,  repeating  each  1,000  cards.  The  number  is 
used  only  for  the  execution  of  the  work.  These  cards-  are  in 
bunches  on  the  desk.  When  a  complaint  comes  in,  the  name  and 
address  of  the  party  and  the  complaint  is  entered  on  this  card ; 
also  the  time  when  it  is  received  and  by  whom  it  is  received,  and 
to  whom  it  was  issued  for  execution,  with  the  time,  and  the  time 
of  the  return  to  it.  That  card  does  not  leave  the  office.  We  want 
it  for  a  permanent  record.  A  manila  duplicate  is  issued  to  the 
fitter.  That  duplicate  bears  the  name  and  address  of  the  com- 
plainant and  the  trouble  reported.  After  it  is  returned  the  man 
puts  in  the  amount  of  time  he  has  spent  on  the  complaint  and  what- 
ever may  be  used  in  the  way  of  material,  and  the  entry  is  made 
from  this  manila  duplicate,  which  is  usually  considerably  soiled, 
on  to  the  permanent  card.  Then  a  postal  card  is  sent  to  the  con- 
sumer notifying  him  of  what  has  been  done  and  asking  if  he  will 
communicate  whether  there  is  anything  further  required  in  the 
matter.  The  name  of  the  fitter  is  put  on  the  postal  card  by  way  of 
fixing  responsibility,  making  him  feel  a  certain  amount  of  personal 
interest  in  it,  or  personal  fear  in  it,  as  you  choose. 

On  the  back  of  that  card  we  enter  up  the  name  of  the  man, 
the  amount  of  time  put  in  on  the  work  and  the  value  of  the  mate- 
rial. It  frequently  happens  that  a  complaint  is  not  merely  some- 
thing that  you  have  to  remedy  at  your  own  expense,  but  he  may 
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put  up  mantles  and  various  things,  and  from  this  card  any  charge 
is  made  out  against  the  consumer  and  billed  to  him.  After  that, 
the  number  which  was  used  on  the  card  originally  is  disregarded, 
and  these  cards  are  filed  alphabetically.    As  a  result,  you  have  all 
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complaints  from  any  one  party  all  together  over  a  series  of  years, 
and,  as  was  remarked  a  few  minutes  ago,  it  is  more  important  in 
a  large  company  than  in  a  small  one,  but  we  find  in  a  town  of 
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30,000  people  it  is  very  useful  to  have  a  written  report  of  the 
complaints  received  from  any  one  source,  and  we  are  able  to  rem- 
edy such  things  as  trouble  in  the  service,  if  we  find  that  trouble 
is  frequently  reported,  causing  stoppage  or  otherwise,  which  will 
be  shown  by  the  accumulation  of  cards  against  a  single  individual. 
In  that  way  we  are  able  to  locate  the  source  of  the  trouble  by 
relaying  the  service  or  protecting  it  at  some  exposed  point.  Dur- 
ing the  past  winter  we  found  this  to  be  a  very  useful  feature.  In 
that  way  we  are  able  to  keep  track  of  the  labor  and  material  used 
with  very  little  expense,  and  it  is  done  by  a  $3  or  $4  clerk  in  the 
office.  We  have  a  young  lady  who  attends  to  it,  the  cards  usually 
passing  under  the  eye  of  the  manager,  so  that  he  may  give  any 
special  directions  that  he  may  desire.  If  materials  are  used  in  the 
remedying  erf  the  complaint,  they  may  be  charged  up  to  distribu- 
tion and  credited  to  merchandise  account.  If  they  are  to  be  billed 
they  are  charged  to  the  consumer  and  credited  to  merchandise 
account,  and  in  that  way  we  are  able  to  keep  track  of  our  mer- 
chandise account  and  apportion  our  charges  properly  for  the 
various  expenditures  in  the  different  departments. 

The  form  of  complaint  card  we  use  may  be  interesting.  They 
are  standard  library  cards  printed  in  black.  Our  complaint  cards 
are  numbered  from  1,000  to  1,999  '"  ^^^  '"'^i  the  first  1,000  having 
a  "i"  in  the  upper  left-hand  corner ;  from  looi  to  2,001  a  "2"  etc. 
The  number  in  red  is  the  only  one  the  workmen  observe  in  report- 
ing time  and  material.  After  the  work  is  done  and  the  complaint 
satisfied,  the  card  is  filed,  either  by  number  or  location,  as  desired. 
After  this  the  following  form  on  a  postal  card  is  filled  out  and 
mailed  to  the  c 


Adrian,  Mich., /po 

M 

Our  Mr reports  that  he  called 

your yesterday  in  response  to  your  order 

(our  No )  and  that  he 

If  there  is  cause  for  further  complaint,  please  notify 
us  at  once,  as  tve  desire  to  have  everything  done  to  your 
satisfaction.  Very  respectfully, 

.UMa-.i.cUEM.»dP«i.)    ADRIAN  GAS  COMPANY. 

POSTAL  ANNOUNCING  THAT  COMPLAINT  IS  ATTENDED  TO. 
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A.  P.  Lathrop  : — I  think  the  suggestions  which"  Mr.  Lloyd  has 
made  are  very  good,  but  I  like  the  idea  of  filing  these  complaints 
away  by  street  and  number,  rather  than  by  indivual  names.  I  think 
it  is  better,  because  most  of  the  trouble  comes,  not  from  the  indi- 
vidual, but  from  the  location,  and  having  them  filed  that  way,  you 
can  the  more  easily  locate  and  remedy  the  trouble. 

John  Franklin,  being  called  on  by  the  President,  said :  I  do 
not  know  that  I  can  add  anything  to  what  we  have  already  listened 
to,  with  the  exception  of  stating  the  system  in  vogue  in  Cincinnati. 
When  we  receive  complaints  they  are  recorded  on  a  ledger,  and 
from  that  ledger  the  slips  are  made  out,  of  leaks,  stoppages,  or 
whatever  complaint  may  be.  The  slips  are  given  to  the  men,  and 
each  man  as  he  goes  out  has  tools  with  him  which  are  numbered, 
with  a  seal,  so  that  he  can  seal  each  meter,  and  when  he  leaves,  he 
leaves  a  record  behind  him.  In  that  way,  we  know  just  where  to 
place  our  hands  on  the  man  who  did  the  work,  and  ascertain 
exactly  what  was  done.  Then  those  complaints  are  filed  away 
according  to  location.  We  have  a  lock-meter  connection  and  that 
is  sealed  by  the  complaint  man.  Tlie  seal  is  a  lead  bullet  com- 
pressed by  a  tool  and  sealed,  showing  the  name  of  the  company 
and  the  number  of  the  complaint  man. 

On  motion,  duly  seconded,  the  Association  then  adjourned  until 
2  P.  M.  of  the  same  day. 


First  Day. — Afternoon  Session. 

The  Association  met  at  2  P.  M. 

President  Doherty  : — Mr.  S.  J.  Glass,  of  Milwaukee,  Wis., 
makes  a  contribution  to  the  discussion  on  loose-leaf  ledgers. 
I  will  read  it. 

DESIRABILITY  OF  GAS   COMPANIES  USING  LOOSE- 
LEAF  LEDGERS. 

S.  J.  GLASS. 

The  question  assigned  me  was,  "Are  Loose-Leaf  Ledgers  De- 
sirable for  Gas-Company  Records  ?"  Assuming  that  the  question 
was  to  apply  to  other  records  than  simply  ledgers,  I  will  take  up 
the  card  sj'stem  and  loose-leaf  ledger  system  generally. 

The  modern  system  of  accounting  in  gas  offices  necessitates  a 
great  deal  more  detail  than  was  necessary  a  few  years  since,  when 
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business  was  small  and  one  man  could  be  depended  upon  to  fur- 
nish all  kinds  of  information  from  memor_v,  and  record  books 
were  of  but  little  importance.  Inability  to  take  care  of  the  extra 
detail  necessitated  by  the  increase  of  business  without  adding 
heavily  to  the  expense  account  has  probably  deterred  many  from 
keeping  the  records  which  they  should.  From  personal  experi- 
ence I  know  of  nothing  which  has  helped  on  these  lines  more 
than  the  card  and  loose-leaf  sj'stems. 

For  application  blanks,  meter  records,  stove  records,  street 
lamp,  service  and  main  data,  indexes,  etc.,  the  card  system  is  espe- 
cially well  adapted,  in  many  cases  one  card  doing  away  with  the 
use  of  two  or  more  books.  In  addition  to  this  saving,  the  ease 
with  which  filing  work  can  be  done  and  reference  be  made  effects 
a  very  material  economy  in  time. 

Where  it  is  not  considered  advisable  to  use  cards,  loose-leaf 
books  can  frequently  be  used  to  very  great  advantage.  The  great- 
est objection  I  have  heard  raised  to  the  loose-leaf  ledgers  has  been 
that  tlie  leaves  may  be  lost  or  wilfully  destroyed,  thus  doing  away 
with  the  perntenency  of  the  record.  The  question  as  to  whether 
the  Courts  would  consider  records  kept  in  this  manner  as  being 
as  reliable  as  woukl  be  those  kept  in  the  old-fashioned  bound 
book  has  also  been  brought  up  against  this  system,  I  feel  the 
employment  of  careful  help  will  eliminate  in  great  part  any  danger 
front  the  losing  of  leaves  and  that  the  wilful  destruction  of  the 
leaves  conld  just  as  well  apply  to  the  bound  books,  but  the  ability 
to  prove  the  accuracy  of  the  records  if  we  were  obliged  to  present 
them  in  Court,  is  a  very  serious  question,  so  serious  that  I  should 
hesitate  to  recommend  tliose  loose-leaf  ledgers  for  our  general 
books,  but  for  petty  ledgers,  I  am  much  in  favor  of  them.  With 
them  there  is  never  the  bug-bear  presented  to  the  bookkeepers  of 
transferring  a  great  number  of  accounts  from  the  old  ledger  to 
the  new  one,  nor  does  he  have  a  vast  amount  of  dead  material  to 
look  through  when  drawing  ofT  his  balance.  By  easy  reference 
he  has  a  complete  record  of  every  account  with  which  he  has  any 
dealings  and  the  ledgers  practically  index  themselves. 

For  the  consinners'  ledgers,  where  practically  ^1  the  accounts 
are  opened  and  closed  monthly,  I  have  never  been  able  to  see  any 
advantage  in  using  the  loose-leaf  system,  on  the  contrary  it  has 
always  appeared  to  me  as  if  much  more  time  was  required  in 
keeping  the  records  on  that  kind  of  a  book  than  on  the  form 
which  has  been  in  general  use  by  most  gas  companies  for  many 
years. 
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President  Doherty: — If  there  is  no  discussion  or  comments 
to  be  offered  in  addition  to  what  has  already  been  said,  we  will 
take  up  the  next  order  of  business,  the  discussion  of  "Coke 
Handling,"  by  K,  .\[.  Mitchell  and  Irvin  Butterworth. 

COKE  HANDLING. 

K.   M,  MITCHELL. 

In  our  Text  Books  on  Gas  Manufacture,  much  is  said  about 
the  working  up  of  the  residuals,  coal-tar  and  ammoniacal  liquor, 
but  very  little  of  the  most  valuable  of  them  all,  namely,  coke. 

Each  manager  must  decide  for  himself  how  he  may  best  dis- 
pose of  this  product.  \'ery  little  is  done  comparatively  toward 
making  a  market  for  it  in  his  own  city.  As  a  rule,  he  deters 
action  until  every  available  spot  in  the  gas  yard  is  covered  with 
mountains  of  coke,  then  we  find  him  shipping  his  product  to  some 
other  market,  and  at  a  cut  price. 

The  writer  believes  that  every  bushel  of  coke  made  in  gas 
retorts  of  a  city  gas-works  can  be  sold  in  the  market  of  the  dty 
where  it  is  produced. 

The  question  is  asked.  What  price  shall  we  demand  for  our 
coke?  The  reply  would  be,  the  situation  governs  the  price.  It 
depends  upon  the  cost  of  other  fuels.  Lump  coke  should  bring 
one  dollar  and  fifty  cents  per  ton  more  than  soft  coal.  Egg  and 
nut,  a  little  less  than  anthracite. 

I  cannot  do  better  than  give  you  a  history  of  our  experience  in 
handling  coke  in  St.  Joseph,  Missouri,  where  for  seventeen  years 
(except  the  past  year)  we  have  never  carried  over  a  ton  of  coke 
from  one  season  to  the  other. 

Years  ago,  when  we  were  about  to  establish  a  system  of  regen- 
erative furnaces,  I  was  explaining  to  one  of  our  directors  how 
we  would  make  more  gas  per  bench  and  save  more  coke.  He 
thought  the  making  of  gas  all  right;  but  suggested  that  we  put 
in  a  furnace  that  would  consume  the  coke,  as  we  had  such  a  supply 
on  hand.  M>-  reph"  to  this  was.  we  will  crush  the  coke  and  sell  it 
in  the  local  market,  and  that  I  felt  confident  we  could  work  up  a 
good  trade  (the  conijiany  before  us  had  consumed  all  the  coke 
they  had  made,  and  the  general  public  did  not  know  what  gas- 
house  coke  meant).  We  purchased  a  crusher  and  put  it  on  top 
of  the  coke  shed,  and  elevated  the  coke  into  hopper  of  crusher, 
bv  means  of  iron  buckets  attached  to  belt  elevator. 
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FIG.   I.       FLAX   SHOWING  LOCATION  OF  CRUSilKR  TOWI^R. 
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The  crushed  coke,  as  it  comes  from  the  crusher,  fell  on  sta- 
tionary screens  placed  at  the  proper  incline. 

We  make  wliat  we  call  nut,  egg  and  pea  coke. 
.  We  foiuid  elevating  the  coke  by  means  of  belt  and  buckets  was 
unsatisfactory  on  account  of  the  wear  an.d  tear,  and  occasional 
choking  up  of  the  hopper. 
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FIG.   II.       SECTION'  THROUGH   CRUSHER  AND  SCREEN, 

Wc  then  arranged  the  system  we  now  have  in  use — See  Fig. 
II.  The  crusher  is  placed  at  a  height  of  about  forty  feet,  and 
operated  by  a  small  steam  engine  placed  in  the  top  of  tower,  and 
connected  by  a  chain  belting  to  crusher.  As  the  coke  is  crushed, 
it  is  directed  into  the  end  of  a  circular  revolving  screen.  Tlie 
screen  is  arranged  for  dust,  pea  and  nut  coke.     The  egg  size 
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passes  out  of  the  end  of  the  screen,  where  it  falls  into  bins  pre- 
pared for  it,  and  the  other  sizes  of  coke.  We  deposit  the  lump 
coke  in  the  coke  shed,  wheeling  it  out  on  board  runways,  until 
the  pile  gets  too  high  for  convenient  wheeling.  We  then  use 
the  elevator  and  raise  the  coke  to  the  height  of  the  roof,  where 
various  runways  are  prepared  leading  to  several  openings  in  the 
roof,  where  the  coke  is  dumped  upon  the  pile  built  up  from  below. 
M'e  try  not  to  have  coke  fall  from  a  greater  height  than  necessarj', 
so  as  to  guard  against  breaking  it. 

When  the  coke  is  quenched  as  it  comes  from  the  retorts,  we 
use  as  little  water  as  possible  in  order  to  avoid  water  soaking. 

As  far  as  possible  we  keep  our  coke  under  sheds.  Moisture 
deteriorates  and  slacks  it. 

Dry  coke  is  more  salable. 

Our  experience  is  that  coke  must  be  crushed  into  two  sizes, 
nut  and  egg.  The  nut  is  used  in  medium  and  small-sized  base- 
burning  and  cook  stoves :  the  egg  in  large  base-burning  and  soft 
coal  stoves  and  grates ;  lump  coke  is  used  in  large  soft  coal  stoves, 
house  furnaces,  bakeries,  laundries,  confectionaries  and  upright 
steam  boilers.  Great  quantities  are  used  in  the  furnaces  of  brick 
kilns  for  water-smoking  or  drying  the  brick ;  the  coke  taking  the 
place  of  wood. 

Cost  of  crushing  and  elevating  one  ton  or  50  bushels  of  coke: 

50  bushels  of  lump  coke  at  8c.  per  bushel  (40  lbs.) ...  .$4  00 

Produced  22  bushels  nut  coke  at  lie $2  42 

Produced  22  bushels  of  eg^  coke  at  9c r  98 

Produced  2  bushels  of  pea  coke  at  8c 16 

$4  56 

Cost  of  elevating  and  crushing 50 

4  06 

$4  06  

Gain  $0  06 

The  coke  wheeler  starts  and  stops  the  engine  which  operates 
the  crusher. 

We  must  depend  principally  upon  the  domestic  use  of  coke 
for  its  disposal,  and  this  branch  of  our  business  must  be  managed 
by  every  legitimate  means.  We  have  found  judicious  newspaper 
advertising  advantageous,  also  sending  out  dodgers  during  the 
winter  season.    We  pay  special  attention  to  coke  orders,  and  give 
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prompt  and  careful  delivery.  We  have  the  reputation  of  having 
polite  and  obliging  teamsters,  and  this  we  find  helps  lately  in 
selling  coke.  If  we  have  a  customer  that  does  not  understand  the 
use  of  coke,  we  send  our  experienced  man  to  start  the  fire.  We 
are  also  asked  to  advise  proper  stoves  in  which  to  bum  coke.  We 
select  a  stove  that  will  use  egg  coke.  A  good  coke  stove  must  be 
attractive  in  appearance,  reasonably  cheap ;  must  be  air  tight  at 
bottom  so  as  to  hold  fire. 

The  question  is  often  asked,  Wiil  coke  keep  fire  over  night? 
The  fire  bowl  must  be  large  and  deep  enough  to  hold  a  scuttle  of 
coke.  A  large  door  at  the  side  above  the  fire  box  must  be  pro- 
.vided,  a  shaking  grate  and  poker  hole  on  a  level  with  top  of  grate 
(if  coke  contains  clinkers).  The  fire-box  Uning  should  tie  made  in 
sections  so  as  to  be  easily  replaced.  This  stove  takes  the  place  of 
a  Ijase  burning  anthracite  and  soft  coal  stove.  It  has  the  qualities 
of  a  base  burner,  in  that  it  holds  fire  a  long  time,  and  is  equally 
as  clean.  The  advantages  of  coke  over  soft  coal  are  so  evident 
and  so  numerous  that  it  is  not  necessary  to  mention  them. 

We  cannot  be  too  emphatic  in  our  praises  of  our  product,  for 
in  it  we  have  the  most  valuable  domestic  fuel  on  the  market  and 
we  should  never  be  ashamed  to  speak  of  it  as  such. 

Prepare  your  coke,  advertise,  solicit  the  business  in  the  same 
manner  that  we  see  other  merchants  doing,  and  I  know  from  per- 
sonal experience  that  you  will  dispose  of  your  product  at  good 
prices  and  show  a  very  handsome  increase  in  your  dividends  at 
the  end  of  the  year. 

COKE  HANDLIXG. 

IRVIN  BUTTERWORTH. 

I  can  take  issue  with  Mr.  Mitchell  on  only  one  of  his  state- 
ments, namely,  "that  every  bushel  of  coke  made  in  gas  retorts  of 
a  city  gas-works  can  be  sold  in  the  market  of  the  city  where  it  is 
produced."  This  is  hardly  true  of  those  cities  that  are  abun- 
dantly supplied  with  cheap  natural  gas. 

Mr.  Mitchell's  opinions  and  experiences  are  extremely  valu- 
able, and  his  success  in  developing  an  excellent  market  for  his 
coke  in  St.  Joseph,  Mo.,  should  stimulate  other  companies  to 
reach  the  goal  of  prices  mentioned  by  him,  namely :  Lump  coke, 
41.50  per  ton  more  than  soft  coal,  egg  and  nut  a  little  less  than 
anthracite.     By  carefully  preparing  our  coke  for  sale  in  various 
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assorted  sizes,  keeping  it  clean  and  drj',  delivering  promptly  by 
courteous  drivers,  showing  the  inexperienced  how  to  use  coke,  in 
fact  by  looking  closely  after  every  detail  entering  into  the  ctilti- 
vation  of  ihe  business,  it  is  absolutely  astonishing  what  a  large 
and  profitable  coke  market  can  be  developed  in  any  city.  Even 
those  companies  that  are  at  present  making  the  best  records  in 
this  branch  of  our  business  could  do  still  better  if  they  should  try 
harder. 

Of  course  in  this  as  in  almost  every  other  department  of  our 
business,  local  conditions  must  necessarily  more  or  less  govern  our 
methods.  For  instance,  in  some  cities  and  with  some  qualities 
of  coke,  a  crusher  might  not  be  necessary  to  the  realizing  of  the, 
largest  possible  profit  from  the  coke,  and  a  screen  may  be  ad- 
vantageously used  instead.  In  Denver,  for  instance,  our  coke  is 
rather  soft  and  easily  broken,  and  thus  far  we  have  been  able  to 
supply  the  demand  for  nut-sized  coke  by  simply  screening  all  our 
breeze  by  means  of  a  shaking  screen  operated  by  an  electric 
motor.  As  we  build  up  a  greater  demand  for  nut  coke,  we  can 
probably  increase  our  supply  of  this  size  by  also  screening  a  por- 
tion of  our  coke  just  as  it  comes  from  the  retorts.  In  Milwaukee 
and  other  cities,  all  the  coke  is  screened,  and  no  crusher,  I  believe, 
is  used.  I  am  inclined  to  think  that  this  is  a  good  plan,  as  a 
crusher  always  increases  the  production  of  dust  and  fine  screen- 
ings, which  means  an  additional  loss.  From  our  experience  in 
Denver,  I  am  also  inclined  to  believe  that  a  shaking  screen  is 
more  economical  and  satisfactory  than  are  revolving  screens, 

A  concise  and  conservative  rule  might  be  something  like  this : 
Ascertain  the  probable  proportions  of  the  different  sizes  of  coke 
demanded  by,  or  susceptible  of  being  most  profitably  marketed  in 
your  city,  and  use  a  screen  for  separating  tliese  various  sizes.  If 
screening  all  your  coke  shotdd  not  produce  a  sufficient  proportion 
of  small  sizes,  then  supplement  the  screen  by  crushing  a  portion 
of  the  coke  to  the  sizes  required. 

An  ideal  coke  plant,  and  probably  the  most  profitable  one, 
would  be  one  in  which  the  coke  would  be  stored  dry  and  clean  in 
carefully  assorted  sizes  in  overhead  bins  from  which  it  could  be 
quickly  loaded  into  deli\'ery  wagons  by  gravity.  The  delivery  of 
wafer,  ice,  snow  and  dirt  with  coke,  is  to  say  the  least,  a  very 
improfitable  and  short-.sightcd  policy.  I  am  of  the  opinion  that 
in  almost  every  instance  we  can  obtain  the  maximum  profits  from 
our  coke  by  retaining  it  ourselves  rather  than  by  selling  our  entire 
production  to  a  contractor  or  dealer. 
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In  Denver,  in  addition  to  the  usual  methods  of  soliciting  and 
advertising,  we  have  made  arrangements  by  which  the  various 
branch  offices  of  the  American  District  Telegraph  Company 
throughout  the  city,  where  our  gas  bills  are  payable  under  the  plan 
now  generally  in  vogue,  are  also  allowed  liberal  commissions  for 
taking  coke  orders,  each  office  being  equipped  with  a  brilliantly 
painted  box  composed  of  compartments  containing  the  various 
sizes  of  coke,  each  properly  labeled. 

The  larger  companies  can  well  afford  to  delegate  a  suitable 
man  who  shall  devote  his  entire  time  to  the  development  and  man- 
agement of  their  coke  business.  This  we  are  doing  in  Denver 
with  the  result  that  we  are  netting  75  cents  per  ton  more  for  our 
coke  than  we  did  a  year  ago.  Our  man  makes  it  a  point  not  to 
have  a  single  dissatisfied  coke-consumer  on  his  books.  Every 
complaint  is  adjusted  to  the  entire  satisfaction  of  the  customer 
at  whatever  cost,  in  reason,  to  the  Company. 

DISCUSSION. 

Mb.  Whys-Mx: — Mr,  Presid<fnt  and  Gentlemen,  I  agree  heart- 
ily with  Mr,  Butterworth  in  his  statement  that  it  is  necessary  to 
adapt  the  different  sizes  to  the  pariciilar  uses  for  which  they  are 
intended.  Coke  of  any  size  will  burn  in  a  stove  if  given  a  suffi- 
cient amount  of  draft,  but  the  degree  of  success  attending  its  use 
depends  wholly  upon  its  size.  For  instance,  for  a  base-burning, 
hard-coal  stove  you  can  use  pea  coke  and  get  excellent  results, 
but  coke  of  a  larger  size- will  give  better  results,  while  egg  size 
coke,  especially  in  a  small  stove,  will  give  very  poor  results. 

The  Presidext: — Mr.  Whysall,  don't  you  think  it  is  as  im- 
portant a  feature  in  Increasing  our  earnings  to  attend  to  the  coke 
business  as  any  other  branch  of  the  business  ? 

Mr.  Whysall  : — I  think  that  is  the  weak  point  with  a  majority 
of  the  gas  companies. 

Mr.  Jones: — I  would  like  to  ask  Mr.  Whysall  if  he  finds  a 
local  market  for  the  large  output  of  coke  at  Hamilton  ? 

Mr.  Whysall:-— We  have  no  difficulty  whatever  in  disposing 
of  our  entire  output,  the  bulk  of  which  is  sold  for  foundry  pur- 
poses, however.  The  demand  for  domestic  coke  far  exceeds  the 
supply.  In  fact,  we  are  unable  to  look  at  that  business  at  all.  We 
are  producing  about  200  tons  per  day.  The  population  of  Ham- 
ilton is  about  26,000  inhabitants.  A  large  percentage 'of  this  coke 
is  sold  for  foundry  purposes.    Although  some  of  it  is  sold  in  the 
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surrounding  towns,  in  fact  the  larger  portion  of  it  is  sold  outside 
of  the  city  of  Hamihon,  except  our  domestic  coke.  Most  of  our 
domestic  coke  is  used  in  town. 

President  Doherty: — Mr.  Miller,  do  you  sell  all  of  your 
coke  locally  in  Cincinnati? 

Mr.  Miller  : — We  sell  it  all  local!;-,  but  the  contractor  does 
not.     Nearly  half  if  it  is  sold  out  of  the  city. 

President  Doherty: — We  will  now  take  up  the  discussion 
of  the  "Best  Way  to  Extend  Gas  Mains,"  by  John  Franklin,  of 
Cincinnati,  and  B.  W.  Perkins,  of  South  Bend,  Ind, 

BEST  WAY  TO  EXTEND  GAS  MAINS. 

JOHN  FRANKLIN, 

Replying  to  the  request  of  your  worthy  Secretary  to  add  my 
mite  of  personal  knowledge  regarding  the  subjects  in  hand,  1  will 
endeavor  as  briefly  as  possible,  with  the  limited  space  of  time  I 
have,  to  answer  the  above  question  as  completely  as  possible,  to 
the  best  of  my  ability  under  the  existing  circumstances. 

During  the  closing  year  of  the  nineteenth  century  it  was  my 
pleasure  to  formulate  plans  and  superintend  the  extension  of 
168,000  feet  qf  mains  and  services  to  and  throughout  five  sub- 
urban villages  surrounding  the  city  of  Cincinnati.  Three  of  these 
villages  were  lighted  and  equipped  with  Boulevard  incandescent 
gas  lamps.  In  the  other  two,  mains  were  extended  for  private 
consumption  only,  said  villages  being  lighted  by  electricity.  The 
following  data  will  explain  the  system  of  introducing  and  extend- 
ing mains  and  services  to  and  throughout  suburban  villages. 

The  first  and  very  important  part  is  to  take  a  careful  bird's-eye 
view  of  the  contemplated  surroundings,  not  overlooking  the  main 
feature — "that  of  future  development."  Then  interest  the  resident 
propert)-  owners  and  tenants  b\-  a  personal  introduction  to  them ; 
urging  them  to  interest  themselves  as  much  as  possible  to  bring  to 
bear  all  the  influence  they  can  in  urging  the  Village  Council  to 
action  regarding  the  granting  of  a  franchise  to  a  reliable  gas  com- 
pany, for  laying  of  mains,  erection  of  lamp-posts  "fitted  with 
Boulevard  incandescent  gas  lamps,"  and  the  extending  of  services 
for  supplying  the  public  with  that  ever-ready  (x>mmodity,  Hght- 
ing,  cooking  and  labor-saving  gas. 

This  may  appear  comparatively  easy,  but  you  will  find  at  times 
overwhelming  obstacles,  which  you  will  meet  from  time  to  time 
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before  you  reach  the  desired  goal.  Don't  give  up  the  fight!  But 
follow  closely  the  line  of  thought  which  the  following  message 
reveals : 

"Perserverance,  backed  by  nerve,  and  a  will  that  cannot  swerve. 

Will  succeed  though  steep  may  be  the  hilt  you  climb; 

If  you  are  seeking  for  a  name,  throw  your  heart  into  the  game, 

.\nd  you're  bound  to  be  a  winner  every  time. 

Keep  your  nervy  fires  alight !  push  ahead  with  all  \-our  might ! 

Toss  a  laugh  to  every  care  that  meets  your  eye, 

\\'histle  up  a  merry  song  as  you  slowly  plod  along. 

And  you're  bound  to  reach  the  summit  bye  and  bje." 

If  success  crowns  your  efforts  then  you  are  thrown  entirely 
on  your  own  resources  to  complete  to  a  successful  end  the  furnish- 
ing of  gas  for  lighting  and  domestic  purposes. 

Preiiminary  Work. — Arrange  for  a  general  s\stematic  survey 
of  the  contemplated  territory  and  its  surroundings ;  plotting  on 
map  200  feet  per  inch,  showing  the  avenues,  streets,  byways  and 
resident  property,  designating  the  houses  along  each  thoroughfare. 
Make  a  careful  observation  as  to  the  class  of  residents,  and  prob- 
able consumption  of  gas  that  would  be  used  by  them  for  lighting 
and  heating  purposes,  also  looking  ahead  for  future  development. 
Calculate  for  the  size  of  mains  and  main  feeders  that  would  be 
necessary  for  the  immediate  and  future  demand.  Then  make 
arrangements  by  plotting  in  a  small  journal  each  street,  desig- 
nating the  houses  between  intersections,  also  leaving  the  opposite 
page  for  the  names  of  owners,  tenants,  agents  and  necessary  re- 
marks regarding  their  definite  answer  either  for  or  against  becom- 
ing a  consumer. 

Arrange  to  get  a  good,  wide-awake,  energetic  j'Oung  man,  one 
of  good  personal  address  and  appearance,  having  sufficient  knowl- 
edge of  the  general  routine  of  the  gas  business  reganling  the  cost 
•of  piping  houses,  alterations  and  extensions,  approximate  cost  of 
ordinary  fixtures,  gas  stoves  and  general  run  of  gas  appliances, 
their  utility  and  probable  consumption  and  cost  per  month,  as 
also  cost  of  extending  the  service  from  the  curb  line  of  the  street 
to  the  meter,  and  a  hundred  and  one  questions  regarding  the 
general  run  of  the  business. 

Furnish  your  solicitor  with  application  blanks  to  be  signed  for 
Ihe  insertion  of  a  service,  by  the  owner  or  agent  of  the  property. 
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Also  have  him  leave  on  the  premises  a  blank  application  to  be 
signed  by  the  parties  wishing  to  use  gas,  leaving  also  rules  and 
regulations  of  the  company.  Inquire  at  this  time  the  name  of 
owner  and  tenant,  and  then  make  note  of  it  on  opposite  page  of 
the  platting  book  designated  for  this  purpose.  By  the  time  your 
solicitor  has  visited  every  house  in  the  village,  and  left  the  blank 
applications  with  the  accompanying  rules  and  regulations,  he  then 
retraces  his  steps,  commencing  at  the  first  house  he  visited,  gathers 
up  the  applications,  making  note  of  those  that  have  signed,  and 
those  that  have  not,  finding  out  the  particular  objections  of  those- 
not  signing.  By  the  time  you  have  gone  over  the  territory  a  sec- 
ond time  start  out  for  the  third  time  to  override  the  objections, 
bringing  into  play  ali  the  persuasive  eloquence  you  may  be  gifted 
with  to  gather  up  the  remaining  fmit  of  your  labors,  remember- 
ing that  the  results  gained  are  the  keystone  to  your  future  success, 
which  is  clearly  portrayed  by  the  fact  that  just  as  soon  as  you 
get  the  majority  of  the  residents'  signatures,  the  remainder  follow 
like  a  flock  of  sheep  behind  their  leader.  After  the  solicitor  looks 
back  over  his  field  and  feels  positive  that  he  has  gathered  up  all 
the  available  timber,  then  his  records  should  be  turned  over  tO' 
the  Superintendent  of  Distribution  for  analysis.  Then  start  him 
out  for  fresh  fields  to  conquer.  After  the  superintendent  has  care- 
fully weighed  and  considered  the  conditions  regarding  the  invest- 
ment, number  of  feet  of  main  required,  size  of  his  main  feeders, 
as  also  the  size  of  lateral  connections,  in  conjunction  with  the 
number  of  signed  applications  to  the  amoimt  of  main  pipe  re- 
quired, "allowing,"  provided  the  village  is  to  be  lighted  with  gas, 
125  to  150  feet  apart  to  a  consumer.  If  you  are  not  lighting  the 
village,  allow  from  75  to  100  feet  of  main  to  each  consumer,  unless 
otherwise  stipulated  in  the  ordinance.  ' 

.\fter  it  is  definitely  settled  to  extend  the  mains  to  supply  a 
certain  village,  the  pipe,  fittings,  drip  boxes  and  lamp-posls  are 
then  ordered,  accompanied  by  a  plat  giving  directions  when  and 
■  where  to  deliver  them,  designating  on  which  side  of  the  street  the 
pipe  is  to  be  delivered,  and  which  way  the  pipe  is  to  be  placed. 
This  is  done  in  order  that  the  teamster  delivering  the  pipe  will 
lay  the  pipe  on  the  opposite  side  of  the  street  from  that  in  which 
the  main  is  to  be  extended,  hubs  of  pipe  facing  in  the  same  direc- 
tion in  which  the  pipe  is  to  be  laid.  This  saves  considerable  time 
an<I  labor  in  handling  when  ready  to  extend.  By  laying  pipe  on 
the  opposite  side  of  the  street  saves  tramping  over  the  metal 


dovGooi^Ic 


EIGHTEENTH  ANNUAL  MEETING  189 

thrown  from  the  first  course  of  excavation  inade,  thereby  prevent- 
ing the  metal  being  scattered  tliroughout  the  trench.  After  the 
main  pipe  and  fittings  have  been  delivered,  order  out  your  service 
pipe,  lead,  yarn,  coal,  rubber  bags,  bladders,  lead  kettle,  service 
cocks  and  street  boxes.  When  ready  to  start,  gather  together  your 
mechanics,  yarners,  calkers,  joiners  and  laborers  and  prepare  to 
forge  ahead  to  a  finish. 

Trenches. — Before  opening  trenches  take  minute  bearings  for 
your  levels,  water-mains,  sewers,  crossings  and  other  obstruc- 
tions, avoiding  as  much  as  possible  the  aforesaid,  endeavoring  at 
the  same  time  to  lay  your  main  on  the  side  that  is  most  improved, 
to  avoid  crossing  for  house-service  connections.  This  occurs  onh' 
when  you  find  it  does  not  justify  you  to  la\-  main  on  both  sides 
of  the  street. 

Stretch  out  your  street  lines,  allowing  about  three  feet  between 
center  of  trench  to  curb  line.  If  you  are  going  to  lay  considerable 
main,  say  4,  6  or  12  inches,  fifty  laborers,  two  pipe  handlers  in 
trench,  one  yamer,  four  calkers,  one  lead  joiner,  and  one  blocking 
man  will  be  sufficient  to  start  your  laborers.  Be  prompt  in  start- 
ing on  time  as  this  is  a  very  essential  point.  Make  out  tracing 
line  for  a  distance,  say  600  feet,  holding  your  best  men  at  the 
rear.  After  you  have  given  lines  for  width  of  trench  laid  out, 
start  your  men  taking  off  the  first  metal,  placing  said  material 
next  to  curb  on  the  side  on  which  you  are  la}'ing  \our  main. 
After  all  the  metal  has  been  removed,  start  to  excavate,  throwing 
the  earth  on  the  outside  or  opposite  line  of  the  trench.  Give  each 
man  a  section  12  feet  long,  two  feet  wide  and  3.5  feet  deep.  As 
fast  as  they  get  a  section  cut  down  to  the  grade  line  move  them 
forw^ard.  In  this  way  ("providing-  the  digging  is  fair")  each 
man  can  cut  out  three  sections  for  a  da)''s  work  of  10  hours, 
which  at  that  rate  would  be  1,800  feet  a  day.  Xote  carefully  when 
you  are  down  to  about  the  required  depth ;  take  your  levels  at 
bottom  of  trench  so  that  your  grade  of  trench  bottom  will  conform 
to  grade  of  main  to  be  laid.  This  insures  your  pipe  being  laid 
tor  its  full  length  on  a  good  solid  foundation,  thereby  requiring 
hut  little  blocking  to  bring  it  to  the  grade  line,  also  allowing  no 
chance  to  trap  or  break  by  weight  of  traffic.  In  cutting  out  for 
•calking  room,  be  careful  to  block  up  your  spigot  ends. 

By  placing  your  best  laborers  in  the  rear,  it  allows  you  to  begin 
the  work  of  laying  the  main  much  sooner  than  if  you  had  to  wait 
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until  the  entire  trench  was  down  to  grade.  After  pipe  is  laid,  lev- 
eled, lined,  calked,  blocked  and  tested,  start  your  men  that  are 
probably  cutting  out  their  second  or  last  section  in  front,  back  to- 
the  rear  to  fill  in  the  trenches,  retaining  your  best  men  cutting  out 
sections  in  front.  Fill  in  your  trenches  to  a  depth  of  12  inches, 
then  turn  your  water  into  the  trench  and  keep  filling  in  trench. 
This  will  cause  the  material  to  be  thoroughly  carried  under  the 
entire  line  of  the  pipe  and  fill  up  any  recesses  that  may  have  been 
opened  out.  While  flushing,  have  six  or  seven  men  go  forward 
and  back  with  bars,  opening  up  flnshing  holes  so  as  to  allow  the 
water  to  seep  through  and  follow  closely  the  line  of  pipe,  carrying 
with  it  the  lose  dirt  and  depositing  it  around  the  pipe.  Fill  up 
your  trench,  until  the  back  filling  is  even  with  lop  of  trench,  then 
shut  off  the  water  and  allow  the  trench  to  stand  over  night.  The 
following  morning,  if  the  trench  has  thoroughly  settled,  fill  in 
again  as  much  as  you  can,  using  your  rammer.  Tamp  well  and 
then  fill  up  within  4  inches  of  the  top.  Then  throw  in  your  mac- 
adam and  continue  tamping  as  jou  go  along.  By  the  time  you 
are  about  through,  you  will  find  but  a  small  amount  of  material 
left  on  the  street  to  be  carted  away.  If  there  happens  to  be  no 
water,  fill  your  trench  gradually,  tamping  every  particle  of  ma- 
terial thrown  in.  This  wilt  not  insure  as  good  results  as  flushing, 
it  proving  at  times  necessary  to  refill  and  retamp  in  some  places 
along  the  line. 

Laying  Mains. — In  the  introduction  of  mains  into  new  terri- 
tory, when  you  commence,  start  from  a  given  point  as  near  to 
your  live  feeder  as  possible  to  allow  you  (when  the  final  connec- 
tion is  made)  to  connect  the  mains  with  spigot  ends  facing  each 
other,  using  a  sleeve  to  make  final  connection.  Do  not  attempt  to 
cover  a  territory  with  mains  with  connections  made  to  main  live 
line,  for  the  reason  that  if  you  are  extending  as  feeders  12-inch  or 
16-inch  pipe,  you  are  liable  to  incur  serious  accident,  as  it  is 
almost  impossible  to  keep  your  line  entirely  fr^e  of  gas,  which  will 
escape  at  times  arotmd  your  bags ;  not  only  that,  but  there  is  a 
possibility  of  your  bags  giving  out  if  not  carefully  watched.  Don't 
run  these  risks ;  a  small  leakage  of  gas,  mixed  with  a  certain 
amount  of  air  in  pipe,  is  liable  to  become  ignited  by  a  spark  from 
a  laborer's  pick  or  pipe,  or  probably  the  lead  furnace  being  too 
near  to  the  end  of  your  line,  which  compound,  if  ignited,  might 
cau^ic  an  explosion  and  probably  cause  serious  damage.  The 
safest  wa>-  to  la\-  mains  is  to  leave  your  connection  with  the  live 
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line  until  the  last.  Test  the  amount  of  pipe  laid  each  day,  which 
should  average,  "with  the  force  of  men  mentioned,"  as  follows: 
1,600  feet  of  4  inch,  1,200  feet  of  6  inch  and  1,000  feet  of  12  inch. 
The  above  amounts,  in  my  estimation,  constitute  a  good  day's 
work.  Test  with  air  pressure  of  from  5  to  7  pounds,  using  a  16- 
inch  cyhnder  pump.  Take  registration  of  pressure  on  a  lo-pound 
spring  gage.  If  the  gage  shows  a  leak,  test  each  joint  care- 
fully with  a  brush  and  a  fairly  thick  lather  of  soap  suds.  A  few 
words  would  not  be  amiss  in  regard  to  the  closing  of  live  lines  by 
bagging.  Care  should  be  exercised  in  doing  this  work.  You  can 
get  good  satisfaction  on  smaller  lines,  say  from  4  to  6  inch,  by 
using  an  ordinary  beef  bladder,  as  it  is  much  easier  handled 
through  smaller  openings,  say  i  inch,  than  a  rubber  bag.  In  cut- 
ting out  or  drilling  holes  for  bagging  purposes,  do  not  leave  any 
sharp  projections  that  would  be  liable  to  damage  the  bladders  or 
bags.  In  bagging  your  larger  mains,  say  from  16  to  30  inches,  cut 
3-inch  holes,  fill  up  the  threads  with  a  little  clay,  which  will  add 
to  the  smoothness  of  the  holes.  If  pressure  on  these  mains  exceed 
30-10,  use  two  bags.  After  you  have  inserted  the  bag  into  the 
main,  for  protection  pass  the  handle  of  a  pick  on  the  opposite  side 
of  the  bag  from  whence  the  pressure  on  the  bag  is  exerted.  Fasten 
the  neck  of  bag  to  pick  handle,  allowing  the  handle  to  reach  the 
bottom  of  the  pipe.  Then  pump  up  the  bag  and  cover  well  up  with 
clay  the  neck  of  the  bag  and  handle  of  the  pick.  Keep  the  clay 
moist  and  watch  carefully.  If  you  are  encountering  back  pressure, 
use  another  bag  placed  about  four  feet  from  the  one  already  in- 
stalled. When  you  are  carrying  an  excessive  pressure,  say  50-10 
or  more,  it  is  advisable  to  use  two  bags  so  that  you  will  be  doubly 
protected  in  case  anything  should  happen  to  either  one. 

The  laying  and  distributing  of  mains  requires  careful  consid- 
eration to  the  end  that  you  must  arrange  for  centralization  of 
your  main  lines,  thereby  insuring  thorough  distribution.  In  tak- 
ing off  your  latercls  I  do  not  recommend  less  than  a  4-inch  main. 
Arrange  if  possible  to  connect  all  ends  of  your  lines,  thereby  giv- 
ing complete  circulation  and  equalization  of  the  pressure,  leaving 
no  dead  ends,  or  uncirculated  points.  If  the  pressure  at  the  start- 
ing point  should  be  35-10,  when  the  heaviest  consumption  is  on, 
you  should  calculate  to  carry  same  conditions  with  small  allow- 
ance for  friction  to  the  farthest  end  of  your  distributing  line,  when 
the  territory  is  being  taxed  by  consumption.  My  maxim  is  to 
keep  up  the  pressure  and  la\'  mains  of  such  size  that  tliey  will  be 
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adequate  for  many  years  to  come.  If  jour  mains  are  laid  as  they 
should  be,  your  leakage  will  not  amount  to  any  more  than  if  you 
were  laying  smaller  lines.  By  adhering  to  the  laying  of  large 
lines,  you  increase  your  output  and  satisfy  your  consumer  as  well 
as  yourself.    It  will  then  not  be  necessary  to  ask  the  question : 

"What  is  the  best  way  to  reinforce  insufficient  pressure  in 
certain  sections  of  the  city  ?" 

Before  commencing  to  lay  mains  arrange  to  test  thoroughly  by 
means  of  a  hammer  each  length  of  pipe  and  fitting  before  it  is 
allowed  to  be  put  in  the  trench.  Before  testing  pipe  or  fittings 
place  them  on  wooden  blocking  to  give  them  resiliency  and  sound. 
Rap  smartly  its  entire  length ;  if  a  bell  like  sound  is  emitted,  it  is 
perfect.  If  a  dull,  leaden  sound,  examine  carefully  and  remove 
defective  part.  These  defects,  such  as  cracks,  are  generally  found 
at  spigot  end,  by  reason  of  this  being  the  weakest  part  of  the  pipe. 
Examine  carefully  around  the  hubs  of  both  pipe  and  fittings  for 
blow  holes  or  porous  places.  Before  the  pipe  is  ready  to  be  low- 
ered into  trench  pass  a  wire  brush  through  its  entire  length  to  thor- 
oughly remove  any  obstacle  that  might  be  within.  Arrange  for 
measurement  of  service  connections,  so  the  holes  in  main  can  be 
cut  before  pipe  is  laid.  Hand  the  main  to  the  pipe  layers.  Yarn 
well,  level,  block,  and  then  level  -again.  Then  start  your  first 
calker  cutting  oflf  the  surplus  lead,  giving  the  joint  its  first  calk- 
ing. Then  move  him  to  the  next  joint,  bringing  up  your  second 
calker ;  keep  forging  ahead,  allowing  your  third  and  most  reliable 
man  to  finish  and  complete  the  joint.  Start  some  of  your  laborers 
who  have  finished  their  sections,  cutting  out  calking  holes,  exca- 
vating as  far  as  the  curb  or  opening  up  crossings  for  service  con- 
nections to  curb  line.  Put  in  all  house  or  lamp-post  connections 
while  main  line  trench  is  still  open.  In  grading  your  main  use 
a  lo-foot  level  with  an  adjustable  scale  from  i-io  to  lo-io;  never 
drop  grade  less  than  3-10,  which  jvould  in  rule  measurement  be 
about  4  inches  in  100  feet.  While  the  line  is  being  graded,  plat 
your  levels  and  distances  between  ascending  and  descending 
grades.  Endeavor,  when  possible,  to  descend  your  grades  back  to 
main  lines,  or  to  a  centralizing  point,  thereby  saving  your  siphon- 
pumping  stations.  In  placing  your  drip  boxes,  aim  to  draw  from 
as  much  territory  as  you  can,  as  it  saves  time  and  proves  more 
reliable.  After  placing  your  drip  box  in  main  line,  cut  and  tap  a 
r-inch  hole  in  its  top,  to  receive  a  ^-inch  socket,  with  thread  cut 
on  the  outside.    Then  cut  a  piece  of  54-'uch  pipe  r  inch  shorter 
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than  the  depth  of  your  box,  screw  on  ^  socket,  and  paint  outside 
of  socket  with  a  little  red  lead  and  litharge,  which  will  harden 
quickly  and  make  a  very  stubborn  joint  to  uncrew.  Screw  socket 
in  i-inch  hole  tapped  in  top  of  box  as  tight  as  possible.  Extend 
from  socket  a  piece  of  J4  P'P^  to  within  4  inches  of  street  level. 
Pass  over  this  pipe  a  pipe  of  i}4  inch  "no  threads"  within  ij^ 
inch  or  2  inches  from  top  of  ^-inch  stem.  Fill  up  between  the 
I'/i  inch  and  J^  pipe  with  heated  tar.  This  will  protect  the 
J^-inch  siphon  stem  and  add  to  its  life  and  stability.  Then  nipple 
out  the  stem  with  a  ^^-lengthening  piece  (which  is  a  socket  and 
nipple  cast  together).  When  this  becomes  stripped  from  the  con- 
stant screwing  on  the  siphon  pump,  it  can  readily  be  removed  and 
replaced  without  digging  up  the  street.  This  brings  the  siphon- 
stem  within  I  inch  of  the  street  level  when  cap  is  screwed  on. 
Cover  this  stem  with  a  cast-iron  top  to  protect  it. 

To  facilitate  the  handling  of  lead,  have  lead  pot  and  furnace 
on  wheels,  so  you  can  easily  follow  your  pipe  layers  as  work  pro- 
gresses. 

I  do  not  approve  of  coating  cast-iron  pipe,  for  the  reason  that 
it  interferes  in  making  a  perfectly  tight  joint.  If  necessary  to 
cover  pipe  with  a  preparation  to  protect  it  from  electrolysis,  all 
well  and  good,  but  do  not  paint  the  inside  of  the  hubs  or  within 
6  inches  of  spigot  ends. 

In  preparing  joints  use  twisted  tarred  yarn,  well  calked  and 
evenly  distributed  to  the  depth  of  about  i  inch.  Be  careful  that 
before  yarning  the  pipe  is  forced  we!!  up  against  the  shoulder  of 
the  hub,  making  it  impossible  to  allow  the  lead  when  poured  to 
run  through  and  form  an  obstruction,  besides  honeycombing  your 
joint.  Use  for  clays  a  i-inch  square  piece  of  canvas-back  rubber 
packing,  cut  in  length  to  suit  from  a  3-inch  to  a  30-inch  main. 
This  packing  is  covered  on  the  outside  with  a  piece  of  thin  flexible 
steel  I  inch  wide  and  about  1-16  inch  thick.  Drill  and  rivet  on  to 
the  packing,  then  rivet  a  lug  on  each  end.  In  making  your  clays 
cut  your  packing  2  inches  shorter  than  the  diameter  of  the  pipe. 
Place  the  clay  around  the  pipe  and  draw  it  together  by  using  an 
adjustable  clamp.  Take  a  small  piece  of  clay  and  form  the  mouth 
to  guide  the  lead  when  pouring  joint.  After  removing  clay  you 
will  find  a  perfectly  smooth  joint.  A  clay,  if  handled  properly, 
will  allow  you  to  make  about  500  joints  before  it  becomes  burnt  or 
rotten.  Said  clay  can  be  used  in  any  kind  of  weather,  wet  or  dry. 
If  raining,  pour  a  little  lard  oil  in  mouth  of  clay  when  the  clay 
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is  on  the  pipe.  Tliis  will  prevent  the  lead  from  blowing  out,  as  it 
does  with  the  common  puddled  clay.  In  making  a  joint  allow 
from  2>2  to  3  inches  of  lead,  as  it  will  insure  a  good  joint  if 
properly  calked. 

In  ordering  fittings,  such  fittings  as  tees  and  crosses,  don't 
reduce  them,  but  use  the  full  size.  In  reducing  use  a  reducer,  as 
it  allows  you  every  chance  to  draw  from  your  main  line,  providing 
your  laterals  are  extending  with  a  descending  grade;  not  only 
that,  but  it  gives  you  an  opportunity  to  enlarge  without  cutting 
out  j'our  main-line  fitting.  After  you  have  completed  your  m^n 
line  for  the  day,  close  up  the  end  of  your  line  by  means  of  a 
wooden  plug,  well  clayed.  Drive  a  bar  in  front  to  prevent  its 
falling  out.  This  will  keep  the  water  out  of  your  lines  over  night. 
Have  a  good,  reliable  man  for  a  night  watchman,  whose  duty  it 
is  to  take  care  of  red  lanters,  prevent  accidents,  and  look  after  the 
company's  material. 

Service  Pipes. — The  process  of  preparing  service  pipe  prepara- 
tory to  its  being  installed,  is  as  follows:  This  process  adds  con- 
siderable life  to  the  pipe.  The  surface  is  considerably  heated  and 
then  dipped  in  a  specially  prepared  bath  of  tar,  containing  turpen- 
tine and  pure  rubber.  Place  a  barrel  of  tar  paint  in  a  cauldron 
over  a  coke  fire.  When  boiled,  addr  gallon  of  turpentine  and  i 
pound  of  pure  rubber.  Stir  until  the  rubber  is  thoroughly  dis- 
solved. Then  draw  it  off  into  a  square  iron  trough  24  feet  long, 
15  inches  wide  and  iS  inches  deep.  On  the  bottom  is  arranged  a 
steam  coil ;  outside,  and  directly  over  it,  are  the  drainage  racks. 
At  the  end  of  the  trough  is  a  specially  arranged  rack,  with  adjust- 
ible  rests  for  supporting  the  pipe.  At  the  end  of  the  rack  there  are 
18  steam  jets  placed  in  such  a  way  as  to  enter  each  length  of  pipe 
as  it  lies  on  the  rack.  When  ready  to  begin  tarring,  turn  steam 
on  tar  tank,  which  takes  about  one  hour  for  tar  to  boil.  While 
waiting,  arrange  pipe  on  steaming  rack  and  as  soon  as  tar  is 
heated,  turn  steam  into  pipe  on  rack,  which  requires  about  three 
minutes  to  become  heated.  Cap  and  plug  each  length.  Pick  up 
length  by  special  hooks  and  drop  into  far  tank.  Allow  it  to  remain 
in  bath  about  five  minutes.  While  watting,  place  another  batch 
of  pipe  on  rack.  Turn  on  your  steam  while  waiting,  and  then 
remove  pipe  out  of  tank  and  place  on  dripping  rack.  Remove 
your  caps  and  plugs,  and  keep  up  this  process  until  you  have 
tarred  enough  pipe  to  last  a  season.  In  figuring  up  at  the  end, 
you  will  find  that  you  have  tarred  on  an  average  of  350  pieces  a 
day.    Keep  tar  tank  well  filled,  and  at  boiling  point  at  all  times. 
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Alter  written  application  has  been  made  for  service,  a  s 
plat  is  made  out,  giving  name,  location,  size  of  service  to  be 
installed,  showing  upon  the  plat  which  side  of  street  the  main  is 
on,  and  also  size.  The  foreman  of  service  men  receives  plat,  and 
takes  his  men  with  him  on  street  car,  if  necessary.  Before  going, 
he  notifies  his  driver  to  stop  at  nearest  storage  station,  of  which 
we  have  five  distributed  throughout  different  parts  of  the  city  and 
suburbs,  to  get  necessary  pipe  for  the  completion  of  work  laid  out. 
Said  system  saving  time,  as  well  as  wear  and  tear  of  horses  and 
wagons.  The  foreman,  upon  his  arrival  at  premises,  makes  care- 
ful examination  of  the  premises,  locates  the  main  line  of  building, 
endeavoring  to  install  service  as  close  to  the  line  as  conditions 
will  allow :  avoiding  cellar  openings,  sewer  and  water  trenches, 
trees  and  plants,  etc.  After  deciding  on  best  location,  he  then  open.s 
up  the  street  directly  over  the  main.  Lines  out  his  service  trench, 
and  then  starts  his  men.  After  main  is  uncovered,  he  buckles  on 
his  drilling  machine.  This  machine  performs  its  functions  thor- 
oughly, drills  and  taps  a  good  clean  hole,  and  allows  no  gas  to 
escape,  thereby  protecting  your  men. 

We  install  nothing  less  than  ij4-inch  pipe,  well  tarred,  and 
laid  with  a  good  grade  to  the  main.  Thoroughly  block  and  con- 
nect main  by  side  holes.  I  do  not  advocate  top  holes  for  the  fol- 
lowing reasons :  Too  easy  to  become  obstructed,  too  liable  to  sag 
and  trap ;  cannot  h^  cleaned  out  thoroughly,  and  do  not  admit  of 
being  well  blocked.  The  only  occasion  for  a  top  hole  would  be 
when  the  main  is  very  deep,  occasioned  by  the  rcgrading  of  a 
street. 

To  Reinforce  Pressure. — In  reply  to  the  second  question 
asked,  regarding  the  best  way  to  reinforce  pressure  in  a  certain 
district  in  a  city,  it  is  problematical.  As  the  conditions  existing 
coLild  be  effected  by  numerous  agencies,  it  is  puzzling  to  one  to 
get  a  basis  upon  which  to  form  or  come  to  any  definite  conclusion 
in  giving  specific  information. 

In  the  fall  of  the  year  I  would  start  out  a  half  dozen  good, 
reliable  men  to  take  pressure  between  the  hours  of  (3  and  7  p.  M. 
(the  hours  of  heaviest  consumption),  at  points  along  the  line  of 
affected  districts;  as  also  to  take  pressure  at  points  along  line  of 
general  main,  outside  of  district  in  closest  proximity  to  district 
affected. 

Then  compare  the  pressure  with  those  at  the  works.  This  will 
show  the  deficiency  and  location  of  the  trouble,  which  might  be 
improved  by  the  following  suggestions: 
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See  that  your  mains  are  clear,  and  of  sufficient  carrying  capac- 
ity to  give  you  volume  and  pressure  when  the  consumption  is 
heaviest,  allowing  a  trifle  for  friction. 

The  conditions  regarding  pressure  would  be  the  same  on  a 
1-inch  line,  as  it  would  be  on  a  24-inch  feeder,  providing  there 
was  no  consumption  taken  off  the  lines.  But  if  you  find  that  your 
pressure  has  greatly  diminished  by  reason  of  heavy  drag  or  con- 
sumption taken  from  it.  It  is  due  to  obstruction  or  insufficient 
carrying  capacity,  and  location  of  your  main  feeders. 

This  will  apply  as  well  to  your  laterals. 

In  order  to  supply  a  district  it  is  necessary  to  keep  up  your 
pressure  at  the  works  when  the  supply  is  in  demand.  Delivering 
it. to  the  different  districts  with  large  feeders,  taking  as  few  trib- 
utaries as  possible  off  the  line  before  reaching  the  outlying  dis- 
tricts. If  the  existing  conditions  are  such  that  the  capacity  of 
the  main  feeders  of  the  affected  district  is  of  such  size  as  to  be 
inadequate  for  the  demand,  extend  a  separate  and  distinct  feeder, 
allowing  no  tributaries  to  be  taken  off  until  it  reaches  the  district 
to  be  reinforced.  This  should  be  extended  direct  from  the  largest 
carrying  main  which  shows  the  smallest  diminution  of  pressure, 
when  the  greatest  consumption  is  on.  If  this  cannot  be  accom- 
plished, then  extend  it  direct  from  the  works. 

If  you  have  not  sufficient  facilities  to  obtain  more  pressure, 
increase  the  capacity  of  the  works. 

N.  B. — It  would  be  well  to  figure  up  the  probable  consumption 
during  the  month,  of  the  entire  district,  then  figure  out  and  com- 
pare with  tabulated  volume  statistics  of  the  capacity  of  mains 
now  supplying  the  district. 

In  conclusion  I  wish  to  express  my  thanks  for  your  patience 
and  kind  attention,  but  if  the  few  disconnected  thoughts  afford 
a  basis  for  discussion  the  object  of  this  paper  will  have  been 
accomplished. 

BEST  WAY  TO  EXTEND  GAS   MAINS. 

B.    W.    PERKINS. 

The  plan  outlined  by  Mr.  Franklin  as  being  the  best  way  to 
introduce  and  extend  mains  and  services  into  suburban  villages 
and  new  territory  is  about  the  way  I  think  most  people  would  do 
it :  at  least  it  is  about  the  way  we  didjt  at  South  Bend  last  spring 
when  we  laid  a  main  to  Mishawaka,  a  distaiice  of  four  miles.   We 
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had  the  choice  of  two  routes,  one  on  the  south  side  of  the  river, 
and  the  other  on  the  north  side.  In  making  a  choice  we  consid- 
ered the  future  rather  than  the  present,  as  giving  the  greatest  pos- 
sibilities for  consumption  between  the  places.  Our  choice  was 
on  the  side  that  had  the  fewest  houses,  because  it  offered  the 
greatest  inducements  for  the  future.  It  had  more  desirable 
ground  that  was  not  encumbered  by  steam  roads,  more  energy 
was  being  put  into  the  sale  of  ground  by  the  owners ;  it  had  good 
street  car  facilities,  and  numerous  other  advantages  the  other 
route  did  not  have. 

After  selecting  the  route  we  made  a  canvas  of  the  territory, 
with  a  view  of  getting  as  many  pledges  as  possible,  but  found 
that  people  in  most  cases  were  "doubting  Thomases,"  not  caring 
to  sign  any  contract  until  the  main  was  laid  on  their  street.  We 
did  not  let  this  deter  us,  however,  as  we  had  made  up  our  minds 
to  deliver  the  gas  there,  and  not  "let  up"  on  them  until  they  used 
it,  and  our  subsequent  success  and  prospects  for  this  summer  show 
that  pledges  are  not  necessary  in  territory  into  which  it  is  desired 
to  enter. 

I  might  add  that  Mishawaka  is  lighted  by  a  municipal  electric 
light  plant,  which  may  account  for  the  lack  of  pledges.  I  fuUy 
agree  with  Mr.  Franklin  that  all  this  may  appear  comparatively 
easy,  but  it  takes  time  and  perseverance  to  get  the  right  kind  oi 
a  franchise,  etc.,  particularly  if  vou  have  to  secure  three,  as  we 
did, 

I  think  about  the  first  thing  to  be  considered  would  be  whether 
a  high  or  low-pressure  system  would  be  used.  In  the  case  at 
South  Bend  we  used  the  low-pressure  system,  because  we  think 
in  time  the  territory  between  the  two  places  will  be  built  up  solid, 
and  it  would  not  differ  from  any  common  extension  in  town.  Mr. 
Franklin's  system  for  doing  the  work  is  the  same  as  we  use,  with 
the  following  exceptions :  We  have  pipe  delivered  on  same  side 
of  street  that  it  will  be  laid,  so  that  after  the  trench  is  marked 
out  the  pipe  can  be  rolled  up  to  the  edge  and  dirt  thrown  on  both 
sides,  which  makes  a  barricade.  The  width  and  depth  would  have 
to  be  regulated  by  the  character  of  the  ground  and  the  climate. 
We  find  tamping  earth  under  a  main  iii  the  same  manner  as  rail- 
road ties  are  tamped  into  position  is  better  than  blocking  and 
flushing,  as  by  tamping  every  inch  of  pipe  has  a  bearing. 

Two  gas  bags  instead  of  one,  in  pipes  10  inches  and  larger, 
are  good  both  for  the  protection  of  j'our  men  and  avoiding  the 
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risk  of  extinguishing  the  gas  in  a  neighborhood  by  the  rupture 
of  a  single  bag.  We  have  not  found  the  hammer  test  for  cracks 
to  be  infalhble,  so  prefer  to  have  each  piece  examined  by  a  work- 
man, in  addition  to  testing  by  hammer,  and  when  by  the  latter 
would  prefer  to  do  it  while  it  is  suspended  by  the  derrick,  as  you 
have  only  one  bearing  and  that  by  a  rope. 

In  leveling  we  have  found  an  architect's  level  mounted  on  a 
tripod  a  valuable  addition  to  the  one  in  the  ditch,  particularly  at 
the  street  intersections,  or  when  a  section  has  to  be  left  out  for 
any  purpose.  We  have  found  drip  boxes  placed  inside  of  curb  line 
preferable  to  ones  placed  in  street,  as  they  can  be  dug  up  for  re- 
pairs without  cutting  into  pavement,  and  the  pump  pipe  can  be 
left  above  the  ground.  If  the  clay  used  to  form  the  gate  in  the 
rubber  jointer  is  tempered  with  lubicrating  oil  instead  of  water 
it  will  not  harden  by  the  heat  of  the  lead,  and  will  save  time  and 
blowing. 

We'  have  found  that  stucco  makes  an  excellent  temporary  joint 
for  putting  in  temporary  plugs,  connecting  new  mains  with  okl 
over  night,  etc.  We  put  fittings  full  size,  but  put  a  piece  of  pipe 
into  the  branches  before  the  reducer,  so  that  when  the  time  comes 
to  remove  it  a  bag  can  be  put  into  the  piece  of  pipe  instead  of  the 
main  line.    You  thus  avoid  cutting  off  the  main  line. 

Dl.SCUSSTON. 

Mr.  Whys,\li,  : — Are  wc  to  understand  from  Mr.  Perkins' 
paper  that  he  would  swing  the  street  main  into  the  sidewalk  in 
order  to  get  the  drip  box  under  the  sidewalk  ? 

Mr.  Perkins: — No;  I  put  the  drip  box  at  the  curb  and  con- 
nect it  with  a  small  pipe. 

Mr.  Stone;— I  do  not  understand  from  Mr.  Franklin's  way 
of  making  a  service-pipe  connection  to  the  main  whether  he  uses 
what  is  commonly  called  a  swing  or  tap  into  the  street. 

Mr.  Franklin: — We  run  it  in  perfectly  straight.  That  al- 
ways gives  you  a  chance  to  clean  it  out  when  so  desired. 

Mr.  Stone  : — We  level  up  our  trenches  somewhat  as  they 
level  up  sewer  trenches.  We  run  levels  with  the  engineer's  level 
and  grade  the  bottom  of  the  ditch  to'the  desired  Hue,  and  then 
lay  the  pipe  on  the  bottom  of  the  ditch.  A  man  can  level  up 
1,200  or  1,500  feet  of  ditch  in  an  hour  or  two  and  have  the  stakes 
all  driven  in  the  morning,  and  doesn't  have  to  bother  with  leveling 
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the  remainder  of  the  day.  As  the  bottom  of  the  ditch  is  dug  ac- 
cording to  the  line  laid  out,  we  do  not  have  to  plug  or  tamp  under 
a  pipe,  and  it  has  a  perfect  bearing  all  the  way  through.  I  would 
like  to  bring  up  another  thing.  I  have  no  opinion  on  it  myself,  but 
I  would  like  to  know  the  relative  efficiency,  cost  of  availability  of 
cast-iron  and  wroiight-iron  pipe  at  the  present  time  for  street- 
main  work.  I  notice  that  both  of  these  gentlemen  who  have  just 
read  papers  speak  of  laying  cast-iron  pipe.  Wrought-iron  pipe, 
I  know,  costs  a  little  more  at  the  present  time,  but  it  can  be  laid 
faster,  and  I  have  wondered,  taking  everything  into  account, 
whether  it  would  not  be  better  than  cast-iron  pipe  and  not  as 
liable  to  break. 

Mr.  Franklin: — In  regard  to  that,  I  would  suggest  that  the 
difficulty  in  laying  wrought-iron  pipe  is  that  it  is  not  of  sufficient 
thickness  to  insure  good  connections  for  services.  Tlien,  it  has 
not  the  lasting  qualities.  The  conditions  are  not  always  the  same, 
owing,  I  presume,  to  the  different  character  of  the  soils  in  which 
it  i.s  laid.  I  think  you  will  find  the  life  of  wrought-iron  pipe  in 
soils,  for  example,  where  I  have  seen  it  tried,  to  be  not  over  10 
years.  But  the  life  of  cast-iron  pipe  is  practically  without  limit. 
Another  thing  is  that  you  have  the  thickness  witli  cast-iron  pipe 
that  you  do  not  get  with  wrought-iron  pipe,  which  is  a  very,  im- 
portant feature  to  be  considered  in  regard  to  tapping. 

John  R.  Lvnn: — In  regard  to  tapping  wrought-iron  pipe,  by 
the  use  of  a  swedge,  yon  can  get  thickness  enough  for  your 
thread,  so  I  do  not  think  that  is  a  source  of  objection  at  all.  You 
can  get  thickness  enough  that  way  very  easily. 

Mr.  Franklin: — I  do  not  know  where  you  can  find  a  piece 
of  wrought-iron  pipe  thicker  than  J4-inch,  and,  for  instance,  on  a 
2-inch  service,  that  doesn't  allow  you  more  than  3  or  4  threads, 
and  that  is  not  sufficient  to  withstand  the  strain  of  a  2-inch  service. 
If  you  swedge  the  hole  out  you  weaken  the  pipe. 

Mr.  Lynn  : — You  might  use  a  saddle. 

Mr.  Whys.\ll;— My  experience  is  that  you  can  get  a  very 
satisfactory  joint  by  tapping  wrought-iron  pipe,  and  it  will  give 
you  sufficient  strength  to  pull  the  service  pipe  apart  without  the 
threads  pulling  out  of  the  mains. 

J.  D.  S.  Neeley;— My  experience  has  been  in  favor  of 
wrought-iron  pipe,  more  particularly  in  natural  gas  mains  than 
artificial  mains,  in  regard  to  its  lasting  qualities.     I  have  a  Hnc- 
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in  mind  now  that  has  been  in  use  for  i6  years,  and  we  have  car- 
ried 200  pounds  pressure  on  the  Hne  when  we  have  had  it,  which 
was  a  good  deal  of  the  time.  While  we  have  had  to  cut  out  two 
joints  in  the  last  five  or  six  years, eaten  up,  I  presume,  by  some 
alkaline  substance  in  the  ground,  the  rest  of  the  pipe  is  practically 
as  good  as  new.  My  experience  with  cast-iron  pipe  in  several 
artificial  plants  that  I  have  had  to  do  with,  is  that  it  does  not 
practically  last  through  a  life  time,  as  suggested  by  Mr.  Franklin, 
but  that  it  does  rust  and  eat  out.  I  have  taken  up  some  pipe  in 
one  or  two  towns  in  Ohio  and  one  or  two  towns  in  Indiana — east- 
iron  pipe  that  lias  been  down  in  the  ground  not  to  exceed  17  to 
20  years— and  it  would  not  bear  its  own  weight,  I  do  not  know 
what  was  the  trouble  with  it,  but  it  was  so  rusted  out  and  eaten 
up  that  )ou  could  take  a  knife  and  shave  it  off.  I  believe  that 
wrought-iron  pipe  will  last  as  iong  in  the  ground  as  cast-iron 
pipe  and  you  can  make  just  as  good  a  tap  in  it  as  with  cast-iron. 
and  just  as  tight  a  joint,  especially  if  you  lap  in  the  top  of  the  pipe. 
If  your  pipe  is  not  too  large,  say  a  4-inch  main,  it  is  a  very  easy 
matter  to  hav?  a  top  tap  and  use  a  swing  that  will  give  you  a 
good  connection. 

Mr.  McMillan  : — I  have  taken  up  over  a  mile  of  pipe  that 
had  been  down  between  15  and  16  \'ears  and  there  was  probab!> 
in  that  whole  amount  about  three  lengths  that  I  could  not  with 
my  hand  dust  off  and  find  the  original  marks  on  the  pipe  showing 
the  number  of  feet  in  it.  It  was  wrought-iron  pipe  and  was  in 
splendid  condition  even  after  service  for  the  number  of  years  indi- 
cated. 

Mr.  Dl'Ne.xr: — Mr.  President,  Mr.  Franklin  speaks  of  a 
cylinder  pump  in  order  to  obtain  a  pressure  of  5  to  7  pounds  on 
the  main.  I  wish  he  would  please  tell  us  if  that  differs  from  the 
ordinary  cylinder  pump,  and  where  he  obtains  it  and  his  method 
of  using  it  to  keep  the  end  ot  his  pipe  tight  while  he  is  testing  it. 
He  also  speaks  of  a  s]>ecially  prepared  tarred  yarn,  and  I  want  to 
inquire  what  kind  of  tarred  yarn  he  uses? 

Mr.  Fhanki-in: — In  regard  to  the  pump,  it  was  a  small 
double-handled  cylinder  pump,  16  inches  in  diameter — an  ordinary 
suction  pump.  In  testing  a  line  of  i,8co  to  2,000  feet,  we  gener- 
ally put  in  an  -iron  plug  and  calk  it  at  the  end  of  the  line.  In 
testing  we  pump  up  to  about  y  pounds  and  then  test  every  joint 
before  anything  further  is  done  with  the  hne  or  before  any  dirt 
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is  put  in.  With  reference  to  the  kind  of  tar  used  in  the  prepara- 
tion of  the  tarred  yarn,  I  will  say  that  it  is  simply  ordinary  tar, 
so  that  it  makes  a  good  solid  packing  when  calked  into  the  joint. 
The  yam  is  the  jute  commonly  used. 

Mr.  Lynn:^I  may  state  that  I  have  taken  up  quite  a  good 
deal  of  wrought  iron  within  the  last  few  months  that  was  in  almost 
as  perfect  condition  as  it  was  the  day  it  was  put  in.  It  ran 
through  several  different  sorts  of  soils  and  had  been  in  the  ground 
about  18  years.  I  would  state  further  that  I  have  taken  up  cast- 
iron  pipe  that  had  not  been  in  very  much  longer  than  the  wrought, 
and  it  was  in  much  worse  condition. 

Mr.  Fk.^nklix: — With  reference  to  wrought-iron  pipe  I  will 
give  you  our  experience  in  the  Cincinnati  Gas  Company.  We 
have  taken  up  mains  that  have  been  in  the  groimd  for  40  years, 
a  pretty  long  time,  to  enlarge  them.  They  were  cast-iron  pipe, 
and  were  in  just  as  good  condition  as  the  day  when  put  down. 
I  have  taken  out  three- quarter- inch  services  in  the  past  three  years, 
a  little  over  1,100  of  them,  and  I  have  removed  within  the  last 
year  over  2,000  lamp  services  of  wrought-iron  pipe.  The  condi- 
tions,of  course,in  Cincinnati  may  difTer  entirely  from  other  places. 
In  a  gravelly,  sandy  soil,  wrought-iron  pipe  will  last  15  or  20 
years,  but  with  conditions  as  they  are  in  and  about  Cincinnati, 
where  the  ground  is  hilly,  and  where  it  has  been  filed  up  by  ashes 
and  debris  and  other  products,  wrought-iron  pipe  will  not  last 
longer  than  three  to  five  jear.s.  I  had  occasion  to  put  in  a  two- 
inch  service  one  year  ago,  and  I  found  the  old  two-inch  service 
rotted  out.  So  far  as  the  lasting  qualities  of  wrought-iron  and 
cast  iron  are  concerned  I  think  there  is  a  vast  difference.  You  will 
find  that  the  cast-iron  will  outwear  the  wrought-iron  mains  three 
times  over. 

Mr.  Lynn  : — There  is  not  much  comparison  between  the  thick- 
ness of  a  three-quarter- inch  wrought-iron  pipe  and  a  four,  six  or 
eight-inch  cast-iron  pipe.  I  do  not  think  Mr.  Franklin,  in  remov- 
ing any  of  that  cast-iron  pipe,  which  he  found  in  such  excellent 
condition,  ran  across  any  that  had  been  buried  in  cinders,  I  had 
occasion  to  renew  a  cast-iron  connection  which  ran  through  a  cin- 
der bed,  and  by  the  time  we  got  the  pipe  out  of  the  ground  it 
actually  had  fallen  to  pieces, 

Mr.  LiTTLEHALEs:^Mr.  President,  my  experience  indorses 
that  of  the  gentleman  from  Cincinnati  very  fully.  I  have  found 
.services  that  have  been   laid   uncoated,  entirely  and   absolutely 
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destroyed  in  three  years  in  some  soils,  whereas,  perhaps  a  few 
feet  away  the  pipe  would  be  as  sound  as  the  day  it  was  laid.  The 
two  weakest  spots  I  have  always  found  in  services  are  located 
right  under  the  gutter  and  under  the  eaves,  where  the  water  is 
constantly  soaking  and  the  pipe  gets  alternately  wet  and  dry. 
Under  the  gutter,  and  under  the  eaves  of  a  building  is  almost 
invariably  the  worst  point.  I  take  it  for  granted  that  no  one  lays 
service  pipes  now  without  coating  them  in  some  way  or  other,  and 
that,  of  course,  adds  very  materially  to  the  life.  I  had  occasion 
to  take  out,  two  or  three  years  ago,  a  great  many  hundreds  of 
old  services,  and  I  found  them,  well,  they  were  curiosities  worth 
keeping,  for  the  extraordinary  way  in  which  they  had  been  eaten 
through ;  and  yet,  in  some  of  those  same  pipes,  a  few  feet  from 
the  worst  places,  they  were  just  as  good  as  the  day  they  were 
laid,  so  that  it  would  seem  to  me  that  the  difference  in  the  soil 
had  a  great  deal  to  do  with  it,  and  that  wrought-iron  pipe  was 
much  more  affected  by  the  difference  in  the  soil  than  cast-iron 
pipe,  and  that,  while  you  may  find  it  in  one  place  in  perfect  condi- 
tion after  many  years,  yet,  two  or  three  feet  away  from  that,  you 
may  find  'that  it  has  been  completely  destroyed. 

Mr.  Stone: — I  went  into  the  matter  this  spring,  of  wrought 
and  cast-iron  pipe,  because  I  expected  to  lay  between  lo  and  20 
miles  of  main  this  coming  summer,  and  I  was  in  doubt  as  to  the 
best  kind  of  pipe  to  lay.  I  found  just  about  as  much  difference 
of  opinion  as  has  been  expressed  here  to-day.  I  wrote  to  14  or  15 
different  people,  and  found  that  about  half  of  them  recommended 
wrought  iron,  and  the  other  half  recommended  cast  iron.  I  was 
somewhat  surprised  at  the  result.  I  went  to  Pittsburgh  to  see 
Mr.  Young.  1  saw  both  Robert  Young  and  John  Young  about  the 
matter,  and  1  was  very  much  surprised  to  find  that  they  had 
changed,  and  were  now  strong  advocates,  both  of  them,  of 
wrought-iron  pipe  at  the  present  time.  One  of  them  put  forth  a 
ground  that  has  not  been  suggested  here  as  a  reason  for  the  use 
of  wrought-iron  pipe.  He  stated  that  during  the  month  previous- 
he  had  had  27  breaks  in  his  main  line  of  cast-iron  pipe,  where  he 
had  not  had  one  in  his  wrought-iron  pipe.  And  he  stated  the 
trouble  and  bother  of  keeping  up  the  cast-iron  pipe,  owing  to  the 
breakages,  was  a  great  deal  more  than  that  of  the  wrought-iron 
pipe. 

Mr.  I.vn.y: — I  think  any  of  us  will  find  the  percentage  of 
leakage  in  a  good  cast-iron  system  will  be  materially  greater  than 
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the  percentage  of  leakage  in  a  good  wroiiglit-iron  system.  I  think 
that  has  been  the  general  experigncc  of  those  who  have  experi- 
mented with  both. 

Mr.  Frakni.in  : — I  wouki  like  to  say  one  word  in  regard  to 
that,  Mr.  President.  We  have  something  like  415  miles  of  cast- 
iron  pipe  throughout  the  city  of  Cincinnati  and  suburbs,  and  our 
percentage  of  leakage  last  year  was  a  little  over  gJ/J  per  cent.,  and 
I  think  that  is  speaking  pretty  well. 

President  Doherty  : — I  would  like  the  floor  just  long  enough 
to  say  that  percentage  of  leakage  does  not  amount  to  anything. 
It  all  depends  upon  what  you  sell.  If  you  do  not  sell  any  gas  you 
have  100  per  cent,  leakage, 

Mr.  Fr.\nklin: — I  had  occasion  a  few  days  ago  to  take  up  a 
service  at  the  comer  of  Fifth  and  Main  Streets,  in  the  city  of 
Cincinnati,  which  traced  by  the  records,  I  think,  was  the  fourth 
service  put  down  in  the  city  of  Cincinnati  when  the  Cincinnati  Gas 
Company  was  first  inaugurated.  That  was  43  years  ago.  It  was 
a  three-quarter- inch  cast-iron  pipe, 

pRE.srDENT  Doherty: — Gentlemen,  are  you  all  satisfied  that 
wrought  iron  is  the  best  and  are  you  all  satisfied  that  cast  iron. is 
the  best?    This  is  a  pretty  important  subject. 

Mr.  Stone: — I  really  think,  if  we  lay  wroiight-iron  pipe,  it 
ought  to  be  coated  just  as  has  been  described  by  Mr.  Franklin, 
I  think  the  main  pipe  ought  to  be  cOated  as  well  as  the  service. 
The  cost  of  coating  does  not  amount  to  a  great  deal,  and  it  more 
than  pays  in  the  long  run. 

Mr.  MuLHOi.L.\Nn : — I  would  like  to  ask  whether  any  members 
have  had  any  experience  as  to  which,  if  either,  wrought-iron  or 
cast-iron  pipes  best  withstand  electrolysis  or  electrolytic  action, 

Mr.  Fh.\nklin  : — I  may  say  in  regard  to  that  that  I  think  there 
is  very  little  difference  between  either  one  of  them.  One  is  about 
as  liable  to  be  affected  as  the  other.  We  are  not  troubled  with  it 
in  Cincinnati  because  our  systems  there  are  double  trolley  sys- 
tems. However,  in  the  suburbs  we  do  encounter  some  difficulty 
of  that  kind.  I  remember  one  instance  where  there  was  a  single 
trolley  system,  we  had  a  cast-iron  pipe  eaten  out  and  the  services 
were  eaten  out.- 

Mr.  Mulholl,\nd: — My  question  was,  which,  if  either,  best 
withstands  the  electrolytic  action  ?  Suppose  there  were  two  paral- 
lel lines,  both  subjected  to  the  same  amount  of  current  or  voltage, 
which  kind  of  pipe  will  best  withstand  the  electrolytic  action  ? 


dovGooi^Ic 


204 OHIO  GAS  LIGHT  ASSOCIATION 

Mr,  Franklin: — I  still  stick  to  the  cast-iron  pipe. 

Mr.  Lynx  : — If  there  is  any  advantage  in  that  regard,  in  the 
cast-iron  pipe,  I  think  it  must  l>e  due  to  the  extra  thickness  of  the 
pipe,  for  I  cannot  see  any  other  reason. 

Mr.  Wmysall: — I  understand  the  proposition  to  be  that  we 
have  two  parallel  Hnes  supposed  to  carry  gas,  but  part  of  the  time 
at  least  are  carrying  electricitj'.  The  cast-iron  pipe  having  tiie 
greater  cross-section,  will  probably  carry  a  greater  amount  of 
current,  but  the  lead  joints  are  an  obstruction,  and  when  the 
current  passes  from  the  hub  to  the  spigot  and  jumps  through  the 
lead  there  is  quite  a  resistance,  and  the  result  is  that  the  lead 
tears  out,  and  in  several  instances,  an  analysis  of  the  soil  removed 
from  aroimd  the  joint  indicated  the  presence  of  considerable  lead 
and  that  would  be  also  substantiated  by  the  fact  that  the  lead  in 
the  joints  was  loose. 

Mr.  Lvnn"  : — Mr.  President,  I  think  water  companies  arc  hav- 
ing about  as  much  trouble  with  their  lead  services  as  we  are  with 
our  mains  from  the  electrolytic  action. 

OL'ESTIOX  BOX. 

President  Dqiii:rtv: — \\'e  have  one  query  here  in  the  ques- 
tion box  that  is  very  pertinent  to  this  subject  and  that  is 

Question  7.  What  is  the  best  coating  for  services  and  niain 
pipes? 

I  think  that  <[uestion  may  very  properly  come  up  for  discus- 
sion at  this  time,  A  great  deal  of  what  has  been  said  about  elec- 
trolytic action  depends  ui>on,  I  think,  the  specific  conditions  of 
particular  cases.  There  are  so  many  conditions  which  affect  the 
results  of  electroh'sis  that  unless  you  know  the  specific  conditions 
it  is  very  hard  to  draw  any  conclusions  which  are  at  all  valuable 
from  an>'  reported  observations. 

Mr.  Littlehalks:^!  would  like  to  say  so  far  as  my  experi- 
ence is  concernetl  that  the  best  is  impracticable  on  account  of  its 
cost.  I  believe  the  best  is  red  lead.  I  have  tried  that  verj'  exten- 
sively, and  I  find  it  a  long  way  ahead  of  anything  I  have  ever 
tried.  Following  that,  I  presume,  would  be  the  bituminous  cov- 
erings. The  bituminous  covering.  I  suppose,  is  the  best  practicable 
coating.  You  should  try  to  get  the  tough  quality  rather  than  the 
brittle,  just  keeping  it  below  the  brittle  character.  I  believe, 
however,  the  best  of  all  co\'erings  to-da\'  is  red  lead,  from  my  per- 
sonal experience. 
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Mr.  Franklin: — I  have  a  reference  here  in  my  book  stating 
that  asafoetida  is  quite  a  preventive  of  electrolysis.     I  never  have   . 
used  it  or  had  occasion  to  use  it,  but  I  have  a  memorandum  here 
of  it  in  my  manual.    I  suppose  that  refers  to  asafcetida  paint. 

President  Doherty  : — I  think  Mr.  Littlehaies'  suggestion 
about  red  lead  has  one  disadvantage.  Its  conductivity  is  greater 
than  tar  or  paraffine  or  anything  of  that  sort  and  there  would  be 
a  greater  protection  from  electrolysis  by  the  use  of  a  compound 
of  high  insulating  quality. 

Mr.  Stone: — Would  not  good  coal-tar  make  good  coating  for 
service  pipes  and  pipes  of  that  character,  if  applied  hot,  and  have 
a  thorough  coating  given  to  the  pipes ;  would  it  not  make  a  good 
coating  ? 

Mr,  Franklin  :— That  is  just  what  this  preparation  is.  It  is 
a  preparation  of  coal-tar,  turpentine  and  rubber.  The  object  of 
the  rubber  is  to  make  it  elastic  and  stick  to  the  pipe  or  to  make  it 
adhesive. 

President  Doherty  : — Rubber  has  a  very  high  resisting  qual- 
ity.   The  object  of  it,  I  presume,  is  to  make  the  coating  elastic. 

Mr.  McIlhenny: — I  think  general  experience  has  taught  as 
well  as  individual  experiment,  that  coal-tar,  if  used  upon  iron  of 
any  kind  should  be  heated,  not  necessarily  to  the  boiling  point,  but 
should  be  heated  in  order  to  expel  the  small  quantity  of  ammonia 
which  it  always  carries,  and  also  lime  should  be  used  or  some 
other  alkali  to  neutralize  the  acid  present.  There  is  a  certain  per- 
centage of  carbolic  acid  in  crude  tar;  if  sprinkled  well  with  pow- 
dered lime  it  makes  the  tar  a  little  bit  thicker  as  well  as  neutral- 
izing at  the  same  time  the  acidity.  I  have  known  of  iron  coated 
with  crude  tar  to  rust  out  very  rapidly,  but  where  the  tar  had 
been  treated  with  Ume  that  acidity  had  been  corrected  and  it  was 
all  right. 

"turning  natural  CAS  into  manufactured  gas  main.s." 

President  Doherty  : — I  have  been  requested  to  ask  Mr. 
Stone  a  question.  I  would  like  to  inquire  of  him  what  the  effect 
was  when  he  turned  natural  gas  into  his  artificial  gas  mains  at 
Ashtabula,  Ohio. 

Mr.  Stone: — I  did  not  notice  any  difference  so  far  as  the 
mains,  the  services  or  the  meters  were  concerned ;  if  I  did  not  wish 
any  consumer  to  use  any  larger  quantity,  I  do  not  believe  I  would 
have  needed  to  make  any  change  at  all.  But  as  far  as  the  con- 
sumers were  concerned  there  was  quite  a  difference.    The  higher 
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pressure  given  caused  it  to  pass  through  at  a  greater  velocity. 
This  resulted  in  a  large  gas-stove  consumption,  and  as  we  had 
a  number  of  open  tips  and  a  large  number  of  Welsbach  lights— al! 
the  gas  stoves  smoked — in  the  Welsbach  lights  the  blaze  went  up 
through  the  chimneys  and  broke  them,  and  the  open  flames 
scarcely  gave  any  light  at  all;  the  consequence  was  that  when  we 
made  Ihe  change  it  became  necessary  for  us  to  start  several  gangs 
of  men  over  the  town,  each  one  taking  a  differait  route  and  adjust- 
ing things  as  they  went  along.  We  were  four  or  six  days  doing 
nothing  else  but  adjusting  gas  stoves  and  Welsbach  lights  and 
trying  to  instruct  the  jJeople  as  nearly  as  we  could  in  regard  to 
the  uses  of  the  new  fuel.  Outside  of  the  trouble  with  our  con- 
sumers I  did  not  experience  any  other. 

Mr.  Andri;ws: — I  would  like  to  ask  Mr.  Stone  what  pressure 
he  carried  on  the  lines  after  he  made  the  change? 

Mr.  Stone: — Of  course  we  knew  we  were  going  to  turn  tk- 
natural  gas  into  our  mains.  So  in  order  to  get  the  people  as 
nearly  read}'  as  we  could  we  increased  our  main  pressure  to  30 
tenths  on  the  old  coal-gas.  We  carry  6  ounces  on  our  lines  in 
town  at  tile  present  time,  which  would  be  ecjuivalenl  to  a  little  bel- 
ter than  ten  inches, 

Jamks  W.  DiNn.vR : — Mr.  President,  is  not  the  specific  gravity 
of  natural  gas  nuich  greater  than  the  specific  gravity  of  artificial 
gas?  About  95  per  cent,  of  natural  gas  is  marsh  gas.  C\{,.  The 
combined  molecular  weight  of  marsh  gas  is  16.  .■\bout  45  per 
cent,  of  coal-gas  is  hydrogen.  Now  alx>ut  40  per  cent,  of  coal- 
gas  is  marsh  gas,  so  it  woidd  seem  to  me  that  natural  gas  woulii 
have  a  specific  gravity  greater  than  artificial  gas. 

Mr.  EysExn.\cn ; — As  a  matter  of  fact,  the  specific  gra\itv 
of  natural  gas  is  greater  than  that  of  coal-gas.  Of  natural  gas 
it  is  between  5  and  6  tenths ;  of  goal-gas  it  is  between  4  and  5 
tenths. 

pRESinKNT  DoHF.HTV  :— I  think  water-gas  will  go  over  six,  and 
natural  gas.  I  think,  woidd  go  about  five  and  one-half.  What  {lo 
you  say  is  the  specific  gravity  of  water,  coal  and  natural  gas,  Mr. 
Shattuck? 

J,  D.  Sii.\ttuck: — Water-gas,  0.650;  natural  gas,  0.502;  coal- 
gas.  0.420. 

Mr.  Dunc.^r: — I  made  a  calculation  the  other  clay  of  specific 
gravity  of  coal-gas,  and  I  was  surprised  lo  see  that  it  did  not  gn 
to  0.4,  if  mv  calculations  were  ctirrect.    I  found  thev  were  below 
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0.39.  I  took  the  gas  as  Mr.  McMillan  analyzed  it,  and  in  calcu- 
lating the  flow  of  gas  through  pipes  in  the  formula  the  specific 
gravity  I  had  used  was  0.42,  and  in  a  place  where  it  was  illustrated 
by  calculation  a  specific  gravity  of  0.39  was  given.  Then  I  calcu- 
lated it  and  found  that  0.39  was  about  correct. 

Mh.  Evsenbach  : — I  have  seen  it  given  all  the  way  from  0.36 
to  042  for  coal-gas. 

President  Doieerty: — By  analysis  it  wiil  come  close  to  0.42 
I  think,  if  Mr.  Dunbar  will  not  calculate  it,  but  will  measure 
or  weigh  it  he  will  find  it  will  go  very  close  to  0.405.  1  do  not 
state  that  as  a  positive  fact,  as  I  have  not  done,  any  work  of  tliat 
kind  for  a  long  time. 

-Mr.  Lynx  : — I  may  state  that  it  may  vary  with  the  amoiint  of 
air  that  is  in  it, 

PRESIDEXT  DoHERTY : — It  Will  vafv  with  the  amount  of  water- 
vapor  too,  I  think. 

Mr,  Lynn: — I  do  not  think  water-vapor  is  generally  specified 
in  the  analysis. 

Mr.  Whys.\li.  :— I  had  occasion  to  test  the  specific  gravity  of 
our  gas  some  time  ago,  and  I  foimd  that  for  18  candle-power  coal- 
gas,  the  highest  and  heaviest  was  0.509,  and  the  lightest  0.485. 
The  natural  gas  in  this  district  runs  about  0.65,  When  you  adjust 
a  W'elsbach  lamp  to  2  inches  pressure,  with  artificial  gas,  and  then 
attempt  to  run  the  same  lamp  and  get  the  same  degree  of  light  with 
natural  gas  you  have  to  cut  your  pressure  down  to  about  1.5 
inches. 

Presirent  Doiierty: — I  would  suggest  that  we  ask  Messrs. 
Shattuck,  Whysall,  F.ysenbach  and  Dunbar  to  report  to-morrow 
on  the  specific  gravity  of  coal-gas,  water-gas  and  natural  gas, 
I  will  appoint  them  as  a  committee  to  make  a  report  on  that  sub- 
ject to-morrow. 

Mr.  Littlehales: — I  have  made  a  great  many  examinations 
by  the  effusion  test,  and  I  have  found  coal-gas  when  there  was  no 
COi  present  to  run  from  0.42  to  0.43.  I  have  made  as  many  as  a 
score  of  those  tests  by  the  effusion  method. 

George  W.  Barnms: — I  think  we  are  drifting  away  from  the 
information  that  the  gentleman  was  seeking.  I  think  his  trouble 
was  due  rather  to  the  insufficiency  of  air,  owing  to  the  fact  that 
artificial  gas  of  the  same  volume  requires  much  less  air  than  nat- 
ural gas  to  create  the  same  efficiency  of  combustion,  I  do  not 
think  the  relative  specific  gravities  would  change  the  flow  materi- 
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ally,  but  the  openings  of  air  in  his  mixers  would  cause  smoking 
and  trouble  rather  than  the  increased  quantity  of  gas. 

President  Doherty  : — Gentlemen,  if  there  are  no  more  com- 
ments on  this  subject,  we  will  go  to  the  next  paper,  being  a  dis- 
cussion on  the  "Equity,  Legality  and  Advisability  of  Charging 
Different  Rates  for  Illuminating  and  Fuel  Gas,"  by  Emerson  Mc- 
Millin,  Paul  Doty  and  Henry  L.  Doherty. 

Emerson  McMiUin's  discussion  on  this  subject  was  then  read 
as  follows : 

ADVISABILITY  OF  CHARGING  DIFFERENT  RATES 
FOR  ILLUMINATING  AND  FUEL  GAS. 

EMERSON   m'mILLIN.* 

Clippings  from  the  newspapers  published  in  Detroit  have 
been  sent  to  me,  in  which  it  is  stated  that  you  deem  it  your  ofiicial 
duty  to  see  to  it  that  the  Detroit  City  Gas  Company  does  not 
charge  two  prices  for  its  gas.  I  write  to  you  now  on  the  assump- 
tion that  these  statements  are  substantially  true. 

Whether  the  provisions  of  our  city  franchise  providing  for 
two  prices  arc  legal  or  otherwise,  they  are  at  any  rate  what  the 
city  demanded,  and  whether  legal  or  not  can  only  be  determined 
by  the  courts.  I  desire,  however,  to  call  your  attention  to  a  few 
facts  bearing  on  the  question,  that  to  me  seem  to  warrant  the  two 
prices. 

First,  it  has  been  the  practice  for  most  of  the  cities  of  this 
country  for  many  years  to  make  a  different  price  for  gas  used  for 
fuel  from  that  charged  for  gas  used  for  lighting.  It  being  cus- 
tomary to  do  this,  of  course,  does  not  make  it  right,  but  it  is 
reasonable  to  assume  that  if  it  is  demanded  by  the  public  and 
conceded  by  the  gas  companies  it  must  be  mutually  beneficial. 

During  the  first  half  century-  of  gas  lighting,  prices  for  gas 
were,  compared  to  present  prices,  very  high,  and  yet  the  business 
was  not  more  remunerative  than  other  classes  of  business  in  which 
men  were  generally  engaged.  The  limited  sales  required  that  the 
gas  be  sold  at  a  high  price,  in  order  to  pay  an  interest  on  the  in- 
vestment in  plant.  It  was  obvious  that  the  only  feasible  way  of 
reducing  the  price,  without  loss,  was  to  increase  consumption. 
But  increased '  consumption  meant  increased  investment,  unless 
some  means  were  found  for  increasing  capacity  of  existing  plants. 
This  desideratum  has  been  secured  through  the  encouic^ement 
of  the  use  of  gas  for  fuel,  chiefly  for  cooking. 
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Only  a  few  years  ago,  nine-tenths  of  all  pas  consumed  was 
sent  out  during  the  first  three  hours  of  the  night,  but  Httle  during 
other  hours  of  the  night,  and  practically  none  during  daylight. 
M'ith  a  plant,  holders,  mains,  meters  and  services  of  a  capacity 
of  supplying  1,000,000  feet  per  day,  under  old  conditions,  there 
can  now  be  distributed  2,000,000  feet  per  day.  Again,  the  plant 
of  a  gas  company  must  have  a  capacity  in  excess  of  the  maximum 
winter  demand.  ITiis  demand  used  to  be  four  times  the  quantity 
demanded  in  summer.  But  fuel  gas  is  used  chiefly  in  summer, 
and  this  new  business  is  gained  with  but  small  additional  invest- 
ment. This  change  in  capacity  has  been  the  principal  factor  in 
enabling  gas  companies  to  reduce  the  figures  at  which  they  can 
afford  to  sell  gas. 

In  this  respect  the  gas  business  does  not  differ  materially  from 
Other  mercantile  undertakings.  If  a  dry  goods  or  grocer  mer- 
chant were  compelled  to  keep  open  24  hours  each  da}',  and  sell 
goods  but  three  or  four  hours,  the  cost  incident  to  the  conduct 
of  his  business  would  be  greatly  increased.  Gas  companies  are 
now  enabled  to  use  their  plants  practically  all  the  time,  the  noon 
hour  often  being  the  hour  of  largest  consumption. 

.■\pparently  parties  agitating  this  question  are  under  the  im- 
pression that  the  two  prices  inure  chiefly  to  the  benefit  of  those 
who  are  most  able  to  pay.  The  reverse  of  this  is  true.  Well-to-do 
families  will  pay  from  two  to  five  times  as  much  for  their  light- 
ing gas  as  their  fuel  gas,  while  thousands  of  small  consumers 
will  pay  more  for  fuel  than  for  lighting.  In  fact,  in  nearly  all  the 
cities  where  the  writer  is  interested  in  gas,  the  companies  go  to 
the  expense  of  piping  the  poor  man's  cottage,  where  fuel  gas  is 
used,  in  order  that  the  occupant  may  have  gaslight  as  \vell  as  gas 
for  fuel — the  company  being  compensated,  in  a  measure,  at  least, 
by  thus  increasing  the  revenue  to  be  derived  from  the  investment 
made  in  laying  the  main  and  the  service  pipe  to  the  man's  resi- 
dence. Hundreds  and  possibly  thousands  of  laboring  men  in 
your  city  have  asked  for  fuel  gas,  who  did  not  feel  able  to  pipe 
their  houses  for  the  use  of  illuminating  gas:  many,  in  fact,  use 
gas  for  cooking  who  do  not  feei  able  to  light  with  gas,  even  if  their 
houses  are  piped  for  that  mode  of  illumination. 

It  is  not  the  desire  of  the  gas  company  to  discriminate,  but  if 
the  adoption  of  such  systems  as  years  of  observation  and  experi- 
ence have  determined  to  be  advisable  should  make  apparent  dis- 
crimination, we,  I  trust,  are  all  agreed  that  it  should  be,  as  in  the 
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present  instance,  in  favor  of  those  least  able  to  pay.  The  fact  is, 
however,  that  the  same  jirices  are  given  to  every  consumer — $i 
for  lighting,  So  cents  for  fuel  and  60  cents  for  gas  engines.  The 
franchise  ordinance  does  not  require  us  to  sell  gas  for  power  at 
60  cents,  and  consulting  our  own  direct  interests,  we  should  dechne 
to  make  the  concession;  but  men  have  made  investments  in  gas- 
engine  power,  expecting  to  use  natural  gas.  This  they  can  no 
longer  obtain.  We  have  felt  it  our  duty  to  assist  them  all  we  can 
to  utilize  their  plants.  Some  others  who  could  never  get  natural 
gas  claimed  we  ought  to  help  them  by  giving  them  cheap  gas,  in 
view  of  the  fact  that  we  could  not  afford  to  lay  natural-gas  mains 
to  their  premises.  We  try  all  we  can  to  meet  the  views  of  our 
patrons.  Indirectly,  whatever,  assists  the  manufacturing  interests 
of  Detroit  assists  the  gas  company,  and  we  have  acceded  to  their 
requests.  Does  this  do  injustice  to  the  general  pubhc?  We  think 
not.  We  do  not  charge  more  to  others  by  reason  of  this  conces- 
sion; while  on  the  otlicr  hand,  gas  engines,  being  larger  users  of 
gas,  materially  increase  our  output,  and  hasten  the  time  when, 
under  the  terms  of  our  ordinance,  we  will  have  to  reduce  the  price 
to  all  consumers. 

To  read  publications  now  being  made,  one  would  infer  that  we 
had  been  surreptitiously  charging  two  prices;  while  the  ordinance 
of  this  city,  during  the  past  eight  years,  has  required  this,  and 
nearly  half  a  million  bills  sent  out  annually  from  the  gas  office 
have  carried  on  their  faces  the  evidence  of  such  fact.  I  believe 
no  one  can  truthfidly  charge  the  gas  company  with  a  failure  to 
faithfully  carry  out  all  the  conditions  imposed  by  the  city  fran- 
chise. It  deserves  no  special  credit  for  this.  It  entered  into  those 
conditions  with  its  eyes  open  and  after  long  discussion.  It  has 
in  the  last  three  or  four  years  expended  $1,500,000  in  improving 
and  extending  its  plant,  putting  in  nearly  double  the  amount  of 
money  it  has  taken  out  tlirough  the  payment  of  interest  on  bonds, 
and  a  few  dividends  on  the  stock.  It  now  pays  about  double  the 
amount  of  taxes  it  paid  before  the  present  franchise  was  g;ranted. 
It  has  done  all  in  its  power  to  satisfy  its  customers  and  the  public 
authorities.  Coal  and  oil,  out  of  which  it  must  make  gas,  have 
nearly  doubled  in  cost,  yet  it  has  not  asked  a  rise  in  price. 

Quasi-public  corporations  should  be  held  to  rigid  observance 
of  their  contracts  and  obligations  with  the  public.  Is  it  possible 
that  the  obligation  to  live  up  to  a  contract  should  apply  only  to 
one  party? 
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I  thank  you  for  your  letter  and  kind  invitation,  and  as  re- 
quested, I  have  sent  to  St.  Paul  my  reply  by  wire.  The  telegram 
reads:  "Regret  am  obliged  to  decline  invitation  to  discuss  sub- 
ject su^ested."  I  am  obliged  to  do  this  for  the  reason  that  affairs 
in  Detroit  are  so  strenuous  I  feel  I  cannot  give  the  time  the  sub- 
ject demands. 

My  own  opinion  is,  as  you  know,  that  in  the  present  state  of 
the  art,  there  should  be  no  discrimination  in  price.  If  a  discrimina- 
tion be  made,  it  should  be  regarded  simply  as  a  business  expedient, 
and  whetlier  public  service  corporations  can  make  business  ex- 
pedients or  not,  legally,  I  do  not  know.  I  do  kncrw,  of  course, 
tliat  such  discriminations  have  been  made,  and  made  very  gener- 
alh-,  but  the  fact  that  they  have  been  made  may,  or  may  not, 
make  them  right  in  the  eyes  of  the  law.  Custom  largely  governs 
our  actions  in  life,  and  as  "Use  is  the  law  of  language,"  so  cus- 
tom may  be  the  law  of  business. 

Gas  for  fuel  is  no  longer  an  infant  industry,  and  needs  no  pro- 
tection. Gas  for  lighting  is  a  reviving  industry,  and  I  think  needs 
the  encouragement  of,  at  least  having  for  its  price,  the  same  rate 
as  gas  for  fuel.  There  is  this  to  be  said,  however,  the  fact  that 
we  have  hitherto  offered  a  lower  rate  for  gas  for  fuel  came  from 
our  ability  to  make  this  lower  rate  depending  upon  the  fact  that 
we  received  a  higher  rate  for  gas  for  light.  You  know  we  sell 
gas  for  power  at  60  cents  per  1,000  in  Detroit.  I  regard  this  price 
as  simply  a  business  expedient.  Our  ability  to  sell  gas  at  60  cents 
tor  power  is  due  to  the  fact  that  we  get  80  cents  for  fuel  and  $1 
for  light.  I  told  a  rejwrter  \vho  asked  me  why  we  sold  gas  at  60 
cents  per  1,000,  that  we  could  afford  to  sell  some  of  our  gas  all  of 
the  time  for  60  cents,  and  all  of  our  gas  some  of  the  time  for  60 
cents,  but  we  could  not  sell  all  of  our  gas  all  of  the  time  for  60 
cents. 

Strictly  speaking,  if  a  public-.'iervice  corporation  must  give 
absolute  regard  to  equity  before  the  law,  then  all  of  the  business 
expedients,  such  as  discount  for  prompt  payment,  discount  for 
quantity  of  consumption,  discount  for  nature  of  service,  or  for  any 
other  cause,  must  give  wa\'. 

•l*-llcrtoHeDry  E,.  IXiherty. 
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The  President  called  Vice  President  Andrews  to  the  chair  and 
then  read  to  the  Association  his  written  discussion  upon  the  same 
subject,  as  follows : 

CHARGING  DIFFE;RENT  RATES  FOR  GAS. 

HENRY    L.   DOHERTY. 

There  seems  to  be  a  growing  tendency  towards  the  belief  that 
we  should  sell  all  of  our  gas  at  a  uniform  price  per  i,ooo  cubic 
feet  to  all  customers,  and  regardless  of  the  quantity  of  consump- 
tion. The  sale  of  gas  at  a  uniform  price  per  i,ooo  cubic  feet  is 
unquestionably  inequitable,  and  equitable  charging  can  only  result 
from  charging  on  the  same  basis  as  our  costs.  Our  expenses  are 
influenced  by : 

A.  The  number  of  consumers  or  meters  we  have. 

B.  The  location  of  these  consumers. 

C.  Their  maximum  demand.- 

D.  Their  consumption. 

Expense  "A"  is  a  fixed  cost  unaffected  by  the  quantity  of  con- 
sumption, and  should  be  charged  regardless  of  consumption.  Ii 
is  made  up  of  investment  expenses,  expenses  of  reading  meters  and 
maintaining  meters  and  services,  and  cost  of  bill  making  and  col- 
lecting. 

Expenses  "B"  and  "C"  are  similar  to  "A,"  but  made  up  more 
largely  of  investment  expenses. 

To  be  equitable,  a  flat  charge  for  "readiness  to  serve"  should 
be  made,  based  on  these  fixed  expenses,  and  then  gas  should  be 
charged  at  a  uniform  price  per  i,ooo  cubic  feet  sold.  A  similar 
system  to  this  is  used  by  .some  electric  companies,  and  the  elec- 
trical fraternity  have  given  this  question  of  rates  much  considera- 
tion, and  I  predict  that  in  lo  years  every  electric  company  will 
have  ceased  to  charge  for  current  at  a  uniform  rate  per  kilowatt 
hour. 

I  have  tried  to  find  some  way  to  equitably  apply  this  system 
of  charging  to  the  gas  business,  but  have  not  yet  been  successful. 
I  cannot  admit  that  any  other  system  of  charging  would  be  equit- 
able, but  I  believe  differential  rates  for  fuel  and  illuminating  gas 
to  be  more  equitable  than  a  uniform  rate. 

I  can  pass  no  opinion  of  value  on  the  legality  of  such  discrim- 
ination, but  I  would  have  little  fear  of  any  of  the  higher  courts 
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declaring  such  a  differential  rate  illegal,  if  the  case  were  properly 
presented.  I  firmly  believe  that  such  discrimination  is  advisable. 
To  sum  up  the  opinions  as  set  forth  above,  I  believe : 

First. — That  none  of  the  systems  of  charging  for  gas  that  are 
now  in  use  are  equitable. 

Second. — That  a  lower  rate  for  fuel  gas  is  more  equitable  than 
a  uniform  rate. 

Third. — The  differential  rates  between  gas  used  for  fuel  and 
illuminating  purposes  would  be  sustained  by  the  United  Sfates 
Supreme  Court,  if  properly  presented. 

Fourth — That  such  differential  rates  are  advisable. 

To  support  my  first  position,  I  will  assume  that  you  will  all 
agree  that  our  expenses  depend  on  the  uniformity  of  our  send-out. 
That  is  to  say,  our  cost  would  be  a  minimum  per  1,000  cubic 
feet  if  our  send-out  were  absolutely  uniform  for  each  hour  of  the 
year,  I  think  you  must  all  agree  on  this  broad  ground,  and  having 
admitted  this,  you  must  then  admit  that  the  more  nearly  we 
approach  this  condition,  the  more  nearly  will  we  reach  our  mini- 
mum cost. 

To  support  my  second  position,  I  must  demonstrate  that  the 
use  of  fuel' gas  tends  to  bring  about  the  condition  favorable  to 
minimum  cost  prescribed  in  my  first  position.  I  think  you  must 
all  agree  that  development  of  the  fuel  market  to  tlie  present  extent 
has  given  us  a  higher  average  load  compared  to  our  ntaximum 
load  than  was  obtained  when  nearly  all  our  gas  was  sold  for  light- 
ing purposes.  If  necessary,  I  think  I  can  demonstrate  this  point 
to  your  entire  satisfaction.  Expenses,  in  the  sense  1  am  using 
them,  must  include  both  operating  and  fixed  expenses.  If  our 
gas  at  Madison,  Wis.,  were  all  sold  for  illuminating  purposes,  it 
would  so  increase  our  maximum  demand  that  our  mains  would 
have  to  be  of  a  size  to  yield  nearly  three  times  their  present  con- 
ductivity. Our  send-out  there  has  l>een  so  uniform  throughout 
the  24  hours  of  the  day  tlial  we  have  been  able  to  get  along  with 
a  holder  capacity  of  about  33  per  cent,  of  our  maximum  day's  out- 
put without  serious  inconvenience.  Our  difference  in  price  be- 
tween gas  used  for  fuel  and  illuminating  purposes  is  25  per  cent. 
per  1,000  cubic  feet,  and  we  think  our  expenses,  including  interest 
and  depreciation  on  the  additional  equipment  demanded,  would 
equal  this  difference  if  we  were  selling  all  our  gas  for  illuminat- 
ing purposes.  In  addition  to  this,  few  of  us  could  sell  illuminating 
gas  with  the  same  degree  of  profit  if  our  fixed  charges  were  not 
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partially  supported  by  our  sales  of  gas  for  fuel  purposes,  and  such 
sales  of  gas  for  fuel  purposes  would  be  considerably  less  if  we 
attempted  to  sell  at  our  maximum  price  or  even  at  the  price  which 
we  now  average. 

My  third  position  is  based  on  the  view  the  courts  take  of 
discrimination  in  railroad  rates.  Every  ai^iment  which  can  be 
made  for  the  sale  of  gas  at  a  uniform  price  per  i,ooo  cubic  feet 
can  also  be  made  to  support  the  contention  that  railroads  should 
charge  a  uniform  rate  per  ton  mile,  regardless  of  the  length  of 
haul  or  the  class  of  freight.  The  Interstate  Commerce  Commis- 
sion, a  national  board  of  control,  not  only  countenances  discrim- 
ination in  railroad  freight  rates,  but  counsels  it.  How  can  the 
United  States  Supreme  Court  support  discrimination  by  one  quasi- 
public  corporation  and  refuse  it  to  another  when  both  can  be 
measured  by  the  same  reasoning? 

My  fourth  position  is  based  on  bampetitive  conditions,  and  for 
comparison  we  must  reduce  gas  and  all  competitive  commodities 
to  a  uniform  measure  of  light  and  heat,  namely,  the  candle-power 
hour  and  the  British  Thermal  Unit. 

I  will  therefore  assume  the  following  money  and  energy 
values ; 

Gas,  $r  per  i,ooo  cubic  feet. 

Soft  coal,  $4  per  ton. 

Electric  current,  lo  cents  per  kilowatt  hour. 

Hard  coal,  $8  per  ton. 

Kerosene,  lo  cents  per  gallon. 
1     Gas  burned  in  open  tip,  3  candle-power  hours  per  foot,  hori- 
zontal measurement. 

Gas  burned  in  incandescent  burner,  20  candle-power  hours  per 
cubic  foot,  horizontal  measurement. 

Kerosene  burned  in  good  lamp,  600  candle-power  hours,  per 
gallon,  horizontal  measurement. 

Electric  current,  glow  lamp,  3.5  watts  per  candle-power  hour, 
horizontal  measurement. 

Electric  current,  open  arc.  1  watt  per  candle-power  hour, 
spherical  measurement. 

Electric  current,  inclosed  arc,  1.5  watts  per  candle-power  hour, 
spherical  measurement. 
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Gas   650  B.  T.  U.  per  cubic  foot. 

Kerosene    150,000  B.  T.  U.  per  gallon. 

Soft  coal   30,000,000  B.  T,  U.  per  ton. 

Hard  coal  27,000,000  B,  T,  U.  per  ton. 

Electric  current   ...  3i4ii  B.  T.  U.  per  kilowatt  hour. 

RELATIVE  COST  PKR   I,000  CANDLE-POWER-HOURS. 

Gas,  Open  tip   33.3  cents. 

Gas,  incandescent  burner  5.0     " 

Kerosene  16.6     " 

Electric  current,  glow  lamp 35.0     " 

Electric  current,  open  arc lo.o     " 

Electric  current,  inclosed  arc 15.0     " 

Of  course,  electric  current  is  often  sold  for  less  than  10  cents 
per  kilowatt  liour,  and  especially  for  arc  lighting,  but  arc  lighting 
has  serious  limitations,  and  has  never  been  a  competitor  except 
for  certain  classes  of  illumination.  Gas  at  $1  per  1,000  cubic  feet, 
if  used  in  incandescent  lamps,  is  an  unassailable  competitor  as 
far  as  economy  is  concerned,  and  if  the  gas  company  could  furnish 
incandescent  lamps  and  supplies  free,  gas  would  still  be  the  most 
formidable  competitor  in  lighting  from  the  standpoint  of  economy 
even  if  sold  at  $2  per  1,000  cubic  feet. 

RELATIVE  COST  OF  HEAT,  PER  MILLIOX  n.  T.  U. 

Gas    $1.54 

Kerosene  0.66 

Soft  coal  ' 0.133 

Hard  coal  0.296 

Electric  current 29.02 

Gas  at  an  ordinary  selling  price  is  a  competent  competitor  for 
lighting,  and  virtually  the  whole  lighting  business  is  at  the  gas 
company's  command  as  far  as  economy  is  concerned,  but  is  it  not 
ap|)arent  that  every  decrease  in  the  price  of  fuel  gas  opens  up  a 
larger  field  of  possible  consumption,  and  generally  with  a  profit  of 
everj'thing  above  your  operating  expenses?  Let  us  assume  that 
our  sales  of  illuminating  gas  arc  so  meagre  that  we  would  have 
to  get  $2  per  1,000  cubic  feet  if  we  had  no  other  business,  and  at 
this  price  we  could  sell  no  gas  for  fuel  purposes.  Our  interest 
charge  in  this  case  might  be  $1  per  1,000  cubic  feet.     Now  let  us 
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assume  that  we  could  double  our  sales  of  gas  by  making  a  rate  of 
$1.25  per  1,000  cubic  feet  for  fuel  gas,  and  that  the  25  cents  profit 
on  these  sales  for  fuel  purposes  would  enable  us  to  reduce  our 
price  on  illuminating  gas  to  $1.75.  Surely  the  illuminating-gas 
(x>nsumer  has  no  just  complaint,  and  while  the  average  price  would 
be  $1.50  per  r,ooo  cubic  feet,  I  think  you  will  all  agree  with  me 
that  if  we  sold  all  our  gas  at  a  uniform  rate  of  $1.50,  our  profit 
would  either  be  less  or  we  would  have  to  get  a  higher  price  for 
our  gas,  as  a  rate  of  $1.50  for  fuel  would  curtail  more  fuel  gas 
business  than  this  rate  would  create  illuminating  gas  business.  I 
believe  that  the  greatest  profit  can  be  made  by  a  marked  differ- 
ential rate  in  favor  of  fuel  gas,  or  that  the  same  profit  can  be 
secured  by  differential  rates  which  average  Jess  than  a  uniform 
rate  which  would  yield  the  same  profit.  The  Interstate  Commerce 
Commission  advises  differential  rates  on  this  very  same  line  of 
reasoning,  and  economists  generally  support  its  position.  I  there- 
fore conclude  that  differential  rates  for  illuminating  and  fuel  gas  , 
are  legal  and  advisable,  and  that  such  a  differential  rate  is  more 
equitable  than  a  uniform  rate. 

DLKCUSSION, 

Vici;  Prksioext  Andrews: — You  have  heard  a  very  interesting 
discussion  ori  this  important  subject,  and  it  is  now  before  the 
As.sociation  for  oral  discussion. 

Cii.vRi.ES  S.  Ritter: — I  might  state  that  it  would  not  make  any 
difference  what  we  think  about  it,  if  the  municipality  or  City  Coun- 
cil, or  whate\'er  division  of  the  municipal  government  has  charge 
of  it,  compels  us  to  sell  gas  at  a  uiiifonn  rate.  In  Detroit  they 
have  passed  a  franchi.^e  at  70  cents  flat  and  offered  pa>'ment  for 
bills  at  that  rate.  Of  course  payment  was  refused,  and  they  were 
about  to  institute  mandamus  proceedings  to  compel  us  to  accept 
that  rate,  but  fortunately  we  enjoined  them  by  getting  out  an 
injunction  in  the  United  States  District  Court,  and  that  suit  is 
now  pending.  The  rate  fixed  by  the  franchise  which  the  City 
Council  of  Detroit  passed  was  70  cents  flat,  no  discount.  Of  course, 
we  do  not  know  what  the  outcome  of  that  suit  will  be.  The 
Supreme  Court  of  the  United  States,  however,  has  very  recently 
decided  in  the  case  between  the  Detroit  United  Railway  Company 
and  the  City  that  a  contract  made  with  a  municipality  was  valid 
and  binding.  That  was  a  case  where  the  City  Council  passed  an 
ordinance  seeking  to  require  the  street-railway  company  to  carry 
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passengers  at  3  cents  straight.  The  railway  company  refused  to 
accept  the  franchise,  claiming  the  right  to  operate  cars  under  a 
previous  contract,  and  the  Supreme  Court  of  the  United  States 
has  decided  very  recently  in  favor  of  the  railway  company,  that 
since  they  had  a  contract  with  the  city  the  city  had  to  live  up  to  it. 

Vice  President  Andrews: — That  is  a  very  interesting  state- 
ment of  the  case  as  it  exists  in  Detroit.  I  have  no  doubt  some 
other  members  here  have  had  similar  experiences,  which  we  would 
be  glad  to  have  them  state. 

Wn.Li.vM  D.  Marks: — I  presume  a  statement  of  a  case  in 
which  a  differential  was  carried  too  far  might  be  of  value  to  the 
gentlemen  here.  In  llie  case  of  the  Fostoria  Light  Company,  I 
was  employed  a  j'car  or  so  ago  to  ascertain,  if  possible,  why  they 
did  not  make  any  money.  The  old  gas  company  was  getting  $1.75 
for  gas,  and  a  promoter  bought  up  the  natural-gas  mains  and 
proposetl  to  combine  the  two  and  sell  gas  for  fuel  purposes  at 
50  cents  and  for  illuminating  purposes  at  Sr,  and  after  running 
for  a  >ear  it  was  discovered  that  instead  of  any  revenue  accniing 
from  the  gas  feature  of  the  business  it  was  necessary  to  con- 
stantly put  in  additional  funds  to  keep  it  going.  The  fact  of  the 
matter  is  simply  this — and  I  think  Mr.  Doherty  touched  upon  that 
feature  in  his  written  discussion — that  discounts  from  any  fixed 
price  should  be  made  in  proportion  to  the  amount  of  gas  sold  to 
the  consumer,  not  for  the  purposes  for  which  he  uses  it,  whether 
it  be  for  cooking  or  asphyxiation  or  illuminating.  If  a  man  buys 
a  very  large  amoimt  of  gas,  it  doesn't  cost  any  more  to  take  care 
of  his  meter  than  it  does  the  man  who  bu;s  a  very  small  amount 
of  gas,  and  it  docs  not  cost  any  more  in  an  office  to  send  him 
a  bill  or  to  read  the  meter  or  to  do  clerical  work,  and  the  conse- 
quence is  that  he  really  ought  to  lia\'e  the  gas  at  a  less  price.  But 
to  come  back  to  my  original  "mutton,"  I  would  sav  in  deference 
to  those  owning  the  Fostoria  Light  Company,  an  organized  effort 
was  made  to  see  if  such  a  thing  were  possible  as  to  provide  gas  at 
50  cents,  and  simply  get  out  even  on  it.  I  will  say  that  after  12 
months  of  the  most  intense  labor  it  was  found  to  be  absolutely  im- 
possible, no  matter  how  large  a  quantity  of  gas  you  might  sell,  to 
ever  sell  it  at  50  cents.  The  total  output,  if  taken  by  one  concern, 
could  have  been  sold  at  cost  at  about  65  cents,  and  no  profit  in  it  at 
ail.  That  was  the  extreme  limit  of  price  for  the  very  largest  output 
that  anybody  could  possibly  take.  The  price  of  coal  was :  Rim  of 
mine,  $2,  delivered  on  siding  in  yanl.     Slack,  which  we  worked 
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in  at  times,  was  sold  to  us  as  West  Virginia  coal,  very  rich  in  gas, 
at  51.50  on  siding. 

Mr.  Littlf.h.m:es: — I  would  like  to  ask  the  last  speaker  what 
was  the  output  per  annum  and  the  capital  per  r.ooo  feet? 

Mr.  Marks  : — Gentlemen,  you  will  excuse  me  for  being  a  little 
prohx.  The  promoter  assumed  that  if  he  sold  artificial  gas  at  50 
cents  per  1,000,  this  artificial  gas  would  instantly  take  the  place  of 
natural  gas,  which  had  been  sold  at  25  and  30  cents  per  1,000,  and 
that  ever}lxKi\'  would  use  the  artificial  gas  as  they  did  the  natural 
gas,  so  lie  proceeded  to  put  in  works  calculated  to  deliver  the 
greater  portion  of  180,000,000  cubic  feet  per  year  in  a  town  of 
7,800  inhabitants.  When  I  stopped  the  work  he  then  had  a  daily 
capacit}'  of  350,000  cubic  feet,  and  the  work  was  stopped  by  my 
orders.  He  was  then  able  to  turn  out  350,000  cubic  feet  of  gas 
per  day.    It  was  the  wildest  thing  I  ever  heard  of. 

A  Memuf.r: — Was  he  turning  it  out  into  the  atmosphere? 

Mr.  Marks: — The  output  sold  was  about  18,000,000,  or  2,000 
feet  per  head  annually. 

Mr.  Littlehales: — What  was  the  capital  in  proportion  to  the 
gas  made  ?  That  is  what  I  want  to  get  at  because  that  fixes  the 
price  at  which  gas  can  be  sold  more  materially  than  any  other  one 
<|Ucstion. 

Mr.  Marks  :^ — If  you  are  putting  in  a  gas-works  property,  1 
shoTild  fancy  that  annually  1 ,000  feet  would  mean  about  $2.50. 

Mr.  Lrnt.Kii.M.KS : — I  agree  with  you  thoroughly. 

Mr.  Marks: — But  without  revealing  the  secrets  of  my  chents. 
I  would  say  that  much  more  than  S2.50  was  put  in. 

Mr.  Littlfji ALt-:,s : — Gentlemen,  therein  lies  the  milk  of  the 
coco  an  ut. 

Mr.  Mfli.iiFNNv: — In  reference  to  the  ehscussion  on  the  sub- 
ject of  "K<iuity,  Legality  and  Advisability  of  Charging  Different 
Rates  for  Illuminating  and  Fuel  Gas,"  it  might  be  of  interest  to 
mention  the  fact  which  was  referred  to.  I  think  a  couple  of  years 
ago.  of  a  somewhat  similar  case  that  was  carried  to  Court  in  the 
State  of  I'emi.'^ylvania,  and  the  final  decision  was  that  gas  could 
be  sold  by  an  artificial  gas  company  for  certain  purposes  at  a 
lower  price  than  it  could  be  sold  for  other  purposes.  That  is,  it 
could  be  sold  for  fuel  purpo.scs  at  a  less  price  than  it  could  be 
sold  for  illuminating  purposes,  but  that  natural  gas  could  not  be 
sokl  at  a  greater  price  for  illuminating  purposes  than  for  fuel  pur- 
poses.    That  case  was  carried  from  the  lower  courts  to  the  Su- 
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perior  Court  of  the  State,  because  the  Natural  Gas  Company, 
which  acquired  control  of  the  Illuminating  Gas  Company  in  the 
town,  wished  to  compel  consumers  to  only  use  the  natural  gas 
for  fuel  purposes.  So  that  it  increased  the  price  of  natural  gas  to 
_  the  illuminating  price  when  used  for  the  purposes  of  illumina- 
tion, retaining  the  old  price  for  fuel  gas.  The  citizens  of  the  town 
resisted  that  eflfort  on  the  part  of  the  gas  company  and  carried  it 
to  court  and  won,  and  in  the  decision  of  the  court  the  judge  stated 
that  natural  gas  comes  out  of  the  ground  without  any  volition 
on  our  part,  and  it  comes  out  as  frceh'  one  part  of  the  day  as  an- 
other, and  consequently  the  particular  use  to  which  it  may  be  ap- 
plied can  have  no  bearing  upon  its  source,  or  its  cost.  While  in 
the  case  of  artificial  gas,  it  can  only  be  used  at  a  certain  time  of 
day  or  night,  and  its  use  would  therefor*  be  hampered  and  lim- 
ited, and  the  plant  could  not  be  run  continuously,  and  during  the 
day  when  there  was  the  least  demand  for  gas,  the  company  could 
certainly  sell  it  at  a  lower  price,  and  that  it  would  be  equitable 
for  the  company  to  do  so.  That  case  was  decided  about  three  years 
ago.  My  own  judgment  would  be  that  it  is  very  largely  a  question 
of  local  expediency,  often,  whether  a  differential  price  should  be 
charged.  But  as  far  as  I  can  net,  and  the  company  would  be  war- 
ranted, if  the  expediency  demanded  it,  to  charge  differential  rates 
and  largely  for  the  reason  which  the  court  gave  in  the  case  just 
cited,  and  I  believe  if  it  were  ever  carried  up  into  the  highest 
courts,  the  court  would  uphold  the  right  to  do  it.  The  railroads 
have  gone  through  a  vast  amount  of  litigation  in  this  country  on 
that  very  subject,  and  they  have  differential  rates.  The  man  who 
buys  a  thousand-mile  ticket  can  travel  more  cheaply  than  the  poor 
man  w-ho  cannot  buy  it :  and  certain  classes  of  freight,  also,  which, 
you  might  say,  are  equally  perishable  so  that  that  feature  does  not 
enter  into  it  at  all,  are  charged  for  at  different  rates.  And  that 
practice  on  the  part  of  the  railroad  companies  has  been  upheld  so 
far.  Therefore,  by  analogy,  I  should  say  that  gas  companies  cer- 
tainly can  do  the  same  thing. 

Mr.  Andrews  : — I  would  like  to  ask  how  far  that  case-  was 
carried  up  in  Pennsylvania,  Mr.  Mcllhenny? 

Mr.  MclLHENNy: — It  was  carried  up,  my  recollection  is,  to 
the  Superior  Court.  They  now  have  a  Supreme  Court.  It  was  not 
carried  further  than  the  Superior  Court,  which  has  jurisdiction 
of  a  certain  class  of  cases. 
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Mb.  Andrews: — That  is  a  very  interesting  point  which  Mr, 
Mcllhenny  has  brought  out.  as  it  shows  the  trend  of  decisions  so 
far  as  the  legal  features  of  the  question  are  concerned  in  other 
states,  and  of  course,  it  would  have  a  bearing  in  this  state  also,  as 
a  precedent.  We  would  like  to  hear  from  any  one  else,  if  they 
have  anything  to  say  on  this  subject. 

Mr.  Eysexbacii  : — Mr.  Doherty  says  that  the  ideal  towards 
which  we  ought  to  work  is  a  unifoim  load  throughout  the  24  hours. 
I  would  like  to  ask  him  if  the  da>'  load  becomes  larger  than  the 
night  load,  would  he  be  in  favor  of  charging  less  for  gas  used  for 
light  than  he  would  for  fuel,  in  order  to  bring  about  that  uniform 
load? 

Mr.  DoHF.Kiv  : — I  am  going  to  requc'^t  the  privilege  of  closing 
this  discussion,  and  I  v«ll  answer  all  these  questions  at  that  time. 
with  the  permission  of  the  members. 

J.  D.  Shattuck  : — The  point  occurs  to  mc.  Mr.  President,  that 
we  cannot  discriminate  in  suburban  districts.  Tor  instance,  we 
are  located  in  a  large  city  where  the  rate  is  $t.oo,  and  in  another 
territory  we  arc  supplying  gas  at  a  rate  of  $1.25.  \Vt'  are  going  to 
try  and  maintain  the  S1.25  rate  based  on  the  greater  cost  of  dis- 
tribution.   I  do  not  know  exactly  where  wc  will  land  on  that  point. 

Mr.  Perkins: — I  might  add  that  we  have  a  similar'  condition 
of  affairs  to  those  spoken  of  by  Mr.  Shattuck.  We  have  an  out- 
l>-ing  district,  but  we  are  allowed  to  charge  a  higher  rate  by 
franchise,  and  so  I  don't  think  it  enters  into  the  question  SQ  far  as 
our  situation  is  conccntod. 

A.  P.  Lathrop: — Mr.  President,  I  do  not  see  how  anybcxly  is 
injured  as  Mr.  IMcMiHin  suggests  in  his  letter,  by  a  different  rate 
being  given  for  a  special  purpose.  I  do  not  think  it  is  fair  to  dis- 
criminate by  charging  one  man  $!.oo  for  illuminating  gas  and 
another  man  So  cents,  but  if  they  all  pay  the  same  price  for  ligl't- 
ing,  and  others  get  a  spetial  rate  for  a  special  purpose,  and  all  iif 
them  have  that  privilege,  I  don't  see  how  anybody  is  going  to  Ij< 
harmed  at  all. 

Mr.  Littlf.iiai.es:- — Mr.  President,  the  greatest  and  most 
marked  instance  of  discrimination  is  in  the  fact  that  railroads 
carry  dead  freight  on  freight  trains  for  about  one-tenth  of  tlie 
rate  that  they  charge  for  live  freight.  Isn't  that  a  discrimination.' 
If  discriminations  are  to  be  abolished,  then  I  presume  that  human  i 
beings  should  be  carried  for  the  same  rate  as  dead  freight — so  , 
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much  per  ton.  That  is  a  case  of  a  very  marked  discrimination  in 
my  notion. 

Vice  President  Andrews: — Before  turning  the  matter  over 
to  Mr.  Doherty  for  final  answer,  I  would  like  to  ask  Mr.  Franklin 
how  the  difference  in  rates  has  worked  out  in  Cincinnati,  as  a 
general  proposition  ?  I  understand  that  they  had  quite  an  amount 
of  business  at  the  75  cent  rate,  where  they  now  have  a  rate  of  50 
cents. 

Mr,  Fr.anklin  : — We  charge  75  cents  for  illuminating  and  50 
cents  for  fuel,  and  I  may  say  that  we  are  only  sorry  that  we  can't 
get  75  cents  for  all  we  sell. 

Vice  President  Andrews  : — Possibly  you  do  not  catch  the 
point  of  my  inquiry.  I  understood  that  there  was  quite  an  amount 
of  business  at  the  75  cent  rate  before  the  change  in  rates,  and  what 
I  intended  to  inquire  was  whether  those  receiving  gas  at  that  rate 
before,  have  now  changed  over  to  the  50  cent  rate,  or  still  continue 
at  the  75  cent  rate,  requiring  two  services, 

Mr.  Franklin  : — By  reason  of  the  expense  which  would  have 
to  be  incurred  in  making  changes,  a  great  many  are  still  continu- 
ing at  the  illuminating  price,  and  we  fully  sanction  their  ideas  of 
economy. 

Mr,  Perry: — Mr.  President,  in  regard  to  comparison  between 
railroad  rates  and  gas  rates,  would  it  not  be  fair  to  take  into  con- 
sideration a  plan  adopted  in  railroad  rates — that  is,  the  theorj-  of 
fixing  a  rate  which  the  traffic  will  bear.  Compare  the  rate  with 
what  the  traffc  will  bear  in  gas  consumption.  I  would  like  to  in- 
quire whether  or  not  the  two  things  could  not  be  compared  in  the 
same  way. 

Vice  President  Andrews:— If  there  are  no  further  remarks, 
I  will  ask  Mr.  Doherty  to  answer  a  few  of  the  questions  that 
have  been  put  to  him. 

Henry  L.  Doherty: — The  first  question  I  want  to  answer  is 
the  question  put  by  Mr.  Eysenbach.  He  asks  if  I  would  charge 
more  for  the  day  lighting  than  night  lighting.  I  make  no  distinc- 
tion with  reference  to  the  time  the  gas  is  used.  I  hold  that  that 
consumer  should  have  the  lowest  rate  which  occasions  the  least 
demand  and  uses  the  most  gas.  That  is,  if  he  demands  100  cubic 
feet  per  hour,  if  that  is  his  maximum  rate  of  demand,  and  he  uses 
it  for  ten  hours  per  day,  he  should  have  a  lower  rate  than  the  mart 
who  demands  100  cubic  feet  per  hour  or  at  that  rate  as  a  maximum 
and  only  uses  it  for  two  hours  per  day.    Now,  so  far  as  daylight 
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consumption  and  iiig:lit  consumption  is  concerned,  I  do  not  see 
why  you  should  divide  between  before  and  after  6  o'clock,  as  the 
thing  you  must  provide  for  is  your  instantaneous  demand  and  no 
matter  where  it  occurs,  if  you  have  five  minutes  of  the  day  when 
you  must  send  out  g;as  at  an  excessive  rate,  then  that  is  what  you 
have  to  provide  for.  Now  another  speaker  asked  why  it  sliouUl 
not  be  charged  at  what  the  traffic  will  bear.  That  was  the  point  I 
was  trying  to  bring  out  by  showing  that  artificial  gas  for  illuminat- 
ing purposes  is  already  down  to  where  it  will  compete  with  all 
forms  of  illumination  e.vccpt  natural  gas  and  daylight.  We  are  al- 
ready furnishing  it  so  cheaply  that  we  can  command  commercial 
lighting  in  competition  with  every  other  form  of  illumination 
except  natural  gas  and  daylight  and  arc  lights  where  they  are  sdUI 
very  clieap.  f")n  the  other  hand,  selling  gas  for  fuel  purposes  at 
$i.oo  per  thousand  is  equivalent  to  selling  coal  at  $53.00  per  ton. 
So  wn  cannot  hope  to  compete  with  coal  to  the  same  extent  we 
could  compete  with  electric  current  or  kerosene,  or  other  illumin- 
ating agents.  VVc  cannot  hope  to  compete  with  fuel  agents  to  the 
.same  extent  as  we  can  with  illuminating  agents. 

Xow,  I  do  not  hold  that  differential  rates  are  equitable,  but  I 
do  hold  that  they  are  more  equitable  than  a  unifonn  rate.  A  uni- 
form rate  is  absolutely  inequitable.  Assume  that  I  have  a  con- 
sumer who  uses  absolutely  no  gas  at  all.  I  have  to  read  his  meter, 
I  have  to  provide  him  with  a  meter,  and  make  out  his  bill :  keep 
track  of  his  account ;  stand  the  depreciation  an<l  rei>airs  on  the 
meter,  as  there  are  depreciations  and  rc])airs  even  thougli  the 
meter  is  not  used.  The  cost  for  supplying  that  man  with  gas  will 
be  infinitely  great.  If  he  used  1,000  cubic  feet  of  gas  per  year,  and 
it  costs  me  S6  per  year  to  take  care  of  his  account  and  maintain 
his  meter,  that  gas  has  cost  me  $C),  plus  the  cost  of  manufacture, 
and  I  have  only  $t  to  show  for  it. 

Now,  as  far  as  giving  discounts  on  the  basis  of  the  quantity  of 
consumption  is  concerned,  I  sec  no  way  of  doing  that  without 
making  an  arbitrary  dividing  line,  and  that  means  that  one  con- 
sumer can  pay  more  for  a  less  amount  of  gas  than  another  con- 
sumer for  a  greater  amoiuit  of  gas.  That  is  surely  inequitable.  Say 
we  charge  $12  per  year  for  "Readiness  to  Serve,"  and  he  uses 
i.ooo  feet  of  gas  per  year,  selling  gas  at  a  unifonn  rate  of  50  cents, 
then  he  would  pay  $12.50  per  r,ooo  cubic  feet,  and  if  he  used  2.000 
cubic  feet  he  would  pay  $12  per  1,000  cubic  feet.  Then  he  would 
get  a  constant!}-  descending  rate,  while  by  a  discount  on  the 
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quantity  of  consumption  you  would  not  have  a  gradual  descending 
rate,  but  a  rate  descending  by  steps,  which  means  that  if  your 
dividing  line  is  50,000  cubic  feet  the  man  who  uses  49,500  feet 
will  have  to  pay  more  than  the  man  who  uses  51,000  feet. 
Now  the  main  point  in  this  discussion  is  to  justify  this 
differential  and  on  the  ground  that  the  fuel  business  or  traffic,  as 
one  speaker  has  referred  to  it,  will  not  stand  a  high  rate,  and  if 
you  get  any  price  above  your  operating  cost,  your  fixed  charges 
which  are  occasioned  by  that  class  of  business  and  that  class  of 
business  alone.  an\'thing  above  that  you  can  apply  to  all  of  your 
business,  and  in  that  way  can  sell  your  illuminating  gas  for  less. 

Xow  I  am  confident  as  you  reduce  the  price  of  fuel  gas  you 
open  up  enormous  fields  of  application.  As  you  reduce  the  price 
of  illuminating  gas  you  open  up  a  very  Jimited  field  of  consump- 
tion. You  open  up  a  field  of  carelessness  in  the  one  case  and  in 
the  other  case  a  field  of  real  possibilities. 

If  you  are  selling  a  man  gas  at  $2  per  r,ooo  he  will  be  very 
careful  how  he  uses  it,  but  if  you  sell  him  gas  at  $1.50  he  is  less 
careful,  and  at  $1  he  is  still  more  careless.  However,  when  you 
commence  to  reduce  the  price  of  fuel  gas  from  $2  per  1,000  you 
are  constantly  going  to  that  point  where  a  higher  efficiency  of  gas 
fuel  appliances  will  make  it  possible  to  use  it  instead  of  coal, 
although  on  the  basis  of  heat  energy  you  are  selling  gas  at  about 
12  or  13  times  as  much.  I  think  the  company  is  benefited  and  I 
think  the  consumer  is  benefited  by  marked  differential  between 
the  price  of  illuminating  and  fuel  gas. 

Xow  some  lighting  business  may  be  just  as  desirable  as  fuel 
business.  Take  it  at  a  24-hour  consumption.  The  lighting 
business  would  be  very  desirable.  On  the  other  hand  I  can  con- 
ceive of  fuel-gas  consimiption,  instead  of  occurring  three  times 
a  day  as  cooking  gas  is  apt  to  occur,  might  occur  once  a  year  in 
most  enormous  quantities,  but  we  cannot  make  fine-haired  distinc- 
tions in  this  matter.  As  a  rule  fuel  gas  does  not  produce  the  same 
maximum  demand  as  lighting  gas  does  for  the  same  quantity  of 
consumption.  Practically  all  your  lighting  gas  is  sold  in  the  early 
evening,  while  fuel  gas  starts  in  at  6  o'clock  in  the  morning  and  it 
really  never  stops  through  the  24  hours,  and  with  a  great  manv 
consumers,  it  never  stops  from  6  o'clock  in  the  morning  until  n 
or  12  o'clock  at  night,  while  with  lighting  gas,  as  a  rule,  they  turn 
it  out  by  9  or  10  o'clock  in  the  evening,  except  one  jet  just  allowed 
to  run  in  the  bath-room  or  the  hall,  or  something  of  that  sort. 
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Vice  President  Andbjews  : — Gentlemen,  you  have  heard  some 
very  interesting  written  and  oral  discussions,  and  I  know  that  we 
are  all  indebted  to  Mr.  Doherty  for  bringing  this  matter  before  us 
in  the  shape  that  he  has. 

QUESTION  BOX. 

President  Doherty,  assuming  the  chair,  said:  We  intended 
to  cover  to-day  the  commercial  portion  of  this  program.  When 
we  finish  that  perhaps  we  had  better  take  up  some  engineering 
subjects,  because  otherwise  we  will  have  more  than  we  can  do 
to-morrow.  I  now  suggest  that  we  take  up  such  queries  in  the 
question  box  as  relate  to  the  commercial  branch. 

Question  4.  In  a  pl^nt  carbonizing  5,000  tons  of  coal  per 
annum,  which  is  more  profitable,  the  concentrated  or  sulphate 
ammonia  plant? 

Mk.  Andrews  : — We  are  running  quite  a  large  plant  at  Ham- 
ilton, and  making  concentrated  liquor  entirely.  Before  going 
into  it  we,  of  course,  investigated  the  matter  as  thoroughly  as  we 
could,  and  found  that  the  opinion  of  most  people  was  that  the  wear 
and  tear  and  depreciation  of  a  sulphate  ammonia  plant  was  so 
great  that  it  more  than  offset  any  possible  advantages  which  might 
be  obtained  over  concentrating  the  liquor.  For  that  reason  we  did 
not  adopt  it. 

George  Light: — We  have  been  operating  a  sulphate  plant 
about  15  or  i8'years,  and  we  have  found  of  late  years  that  we  did 
not  have  much  trouble  with  it.  Some  years  we  had  an  advantage 
over  the  concentrated,  and  then  again  they  would  get  a  better  price 
than  we.  We  still  consider  it  satisfactory,  and  in  fact  we  are 
going  to  enlarge  this  year. 

Mr.  Littlehales  ; — That  question  seems  more  largely  one  of 
where  you  sell  your  product  and  for  what  purpose  you  sell  it.  Of 
course  if  \'our  product  is  going  to  be  used  for  the  manufacture 
of  fertilizers  it  would  be  almost  necessary  to  have  it  in  the  form 
of  a  sulphate.  If  jou  are  going  to  use  it,  for  example,  for  soda- 
ash  manufacture  or  anything  of  that  sort,  it  would  be  very  much 
cheaper  to  concentrate  it  into  liquor.  So  that  I  think  it  depends 
largely  upon  what  the  product  is  to  be  used  for. 

Mr.  Cline:— I  should  think  it  would  depend  upon  the  market 
price  of  the  two  products. 
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Mr.  Littlehales: — If  it  were  for  fertilizing  purposes  they 
would  have  it  in  the  form  of  sulphate  almost  of  necessity,  other- 
wise there  would  be  a  loss  of  ammonia.  On  the  other  hand  if  it 
were  for  the  purpose  of  soda-ash  manufacture  they  would  have  to 
have  it  in  a  liquid. 

President  Doherty  : — Here  is  a  question  that  is  purely  com- 
mercial and  not  engineering. 

Question  6.  Can  you  legally  shut  a  consumer's  gas  off  for 
non-payment  of  a  disputed  bill? 

If  that  word  "legally"  were  not  in  there  it  could  be  answered 
much  more  easily. 

Mr.  Lloyd  : — I  think  that  has  been  settled  in  a  case  just  recent- 
ly tried  in  Montreal  in  which  it  was  decided  by  the  highest  court 
in  Canada  that  you  can  not  shut  off  a  consumer  for  non-payment 
of  a  bill. 

President  Doherty: — That  does  not  seem  to  be  this  exact 
question.  This  question  is  "Can  you  legally  shut  a  consumer's  gas 
off  for  non-payment  of  a  disputed  bill  ?"  or  in  other  words,  where 
the  accuracy  of  the  bill  is  in  dispute, 

Mb.  Lloyd  : — They  would  have  to  prove  their  case.  They 
would  have  to  prove  that  the  gas  was  consumed,  of  course. 

A  Membkr  : — It  has  just  been  decided  in  New  York  State  that 
you  cannot  shut  a  person's  gas  off  for  a  preceding  bill  in  the  same 
house,  as  for  instance,  a  new  tenant  moving  into  the  house.  A 
case  was  recently  decided  in  New  York  where  large  damages  were 
collected. 

President  Doherty  : — I  should  say  not. 

Charles  S.  Ritter  : — I  was  just  going  to  suggest  that  the  con- 
sumer's recourse  is  to  pay  the  bill  under  protest.  Then  if  it  is 
decided  in  his  favor,  he  has  an  opportnuity  to  recover. 

Mr.  Stone: — The  question  came  before  us  a  little  while  back 
which  we  referred  to  our  attorney  to  ascertain  how  we  would 
stand  in  the  matter  legally,  and  he  informs  us  that  in  case  of  a 
disputed  bill  you  cannot  shut  the  man  off  if  he  is  willing  to 
guarantee  his  future  bills.  As  long  as  he  is  willing  to  pay  future 
bills  you  cannnot  shut  him  off,  but  jour  only  recourse  is  to  sue 
him  for  the  amount  of  the  disputed  bill  if  he  wants  to  hold  out, 
and  you  have  no  right  to  shut  him  off,  and  if  you  shut  him  off  on 
a  disputed  bill,  he  could  bring  an  action  in  damages  against  you. 

President  Doherty: — If  there  is  nothing  more  on  that  sub- 
ject, here  is  another  question  more  largely  of  a  commercial  nature 
than  an>-thing  else : 
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Question  8.  What  is  the  most  satisfactory  meter  (other  than 
the  proportional)  having  a  capacity  of  2,000  to  6,000  feet  per  hour, 
for  measuring  gas  supplied  to  gas  engines  ? 

I  will  call  on  Mr.  McTlhenny. 

Mr.  McIliienny: — I  should  think,  Mr.  Chairman,  if  it  were 
in  a  location  or  point  where  they  would  have  no  use  for  a  station 
meter  that  the  most  satisfactory  solution  of  the  problem  would 
be  the  use  of  a  battery  of  large  dry  meters,  and  those  meters  then 
could  be  used  for  other  purposes,  and  it  would  also  be  of  less 
trouble  to  the  consumer  as  well  as  the  company  if  at  a  distance 
from  the  gas-works, 

Mr.  Whysall: — I  would  like  to  ask  the  last  speaker  what  he 
means  by  the  statement  that  the  meters  could  be  used  for  other 
purposes. 

Mr.  McIlhenny  : — What  I  meant  was  that  they  could  be  used 
for  other  consumers.  It  necessarily  involves  an  investment.  I 
have  known  of  a  similar  case  where  a  company  did  not  want  to 
install  a  station  meter  for  a  large  consumer  because  the  business 
was  not  of  the  character  that  they  thought  it  could  be  afforded, 
and  they  also  would  not  want  to  put  in  a  very  large  dry  meter 
even  where  the  case  was  not  so  extreme  as  this  and  my  sugges- 
tion was  that  if  they  would  put  in  two  or  three  smaller  meters 
they  would  then  have  a  meter  which  tliey  could  use  at  other 
points  or  for  other  consumers  if  they  should  lose  that  one. 

Mr.  Whysall  : — Then  you  are  assuming  that  the  equipment  is 
temporary  ? 

Mr,  McIliienny  : — No,  not  necessarily,  but  I  am  assuming  as 
has  often  been  found  to  be  the  case  from  experience  that  with  the 
changes  being  brought  about,  the  tendency  is  for  every  large  con- 
sumer to  supply  their  own  lights  or  their  own  fuel  whichever  it 
may  be.  Very  frequently  large  meters  have  been  displaced  and  the 
company  would  have  no  use  for  them,  but  if  they  should  put  in  a 
sufficient  number  of  moderate  sized  meters,  for  instance,  instead 
of  one  300  lights,  they  should  put  in  two  150  lights,  then  they 
would  have  a  commercial  article  which  they  could  use  in  some 
other  place  and  supply  gas  to  this  large  consumer  through  two 
moderately  sized  meters  instead  of  one  large  one.  I  would  recom- 
mend in  this  case  the  use  of  a  sufficient  number  of  meters  of  about 
200  lights  capacity,  to  give  the  required  amount  of  gas,  of  the  ordi- 
nary dry  type, 
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Mr,  Littlehales  : — Has  any  gentleman  present  ever  had  any 
such  experience  with  the  proportional  meter  working  under  low 
pressures?  I  have  had  some  little  experience  with  it  and  it  has 
been  most  unsatisfactory.  One  can  understand  that  a  proportional 
meter  will  work  very  satisfactory  under  a  high  pressure.  For 
example,  take  natural  gas  at  a  pressure  of  loo  pounds.  Suppose 
it  takes  one  pound  to  drive  that  meter.  It  is  hardly  noticed, 
whereas  when  you  come  down  to  low  pressures  the  friction  on 
the  proportional  meter  with  the  low  pressure  is  so  much  in  pro- 
portion to  the  pressure  that  it  does  not  register  accurately.  I 
have  had  two  or  three  instances  where  I  could  not  do  anything 
whatever  with  the  proportional  meter  on  that  account.  Now  if 
any  of  you  gentlemen  have  had  or  know  of  anyone  who  has  had 
satisfactory  experience  with  the  proportional  meter  under  low 
pressure,  I  would  like  to  hear  it. 

J.  D,  S.  Neeley  : — I  probably  could  not  answer  this  question 
as  to  the  very  low  pressure,  that  is,  on  what  would  probably  be  an 
artificial  pressure,  but  we  use  a  great  many  of  them  on  natural  gas 
and  find  them  eminently  satisfactory.  We  believe  they  measure 
accurately,  and  give  as  good  satisfaction  as  any  meter  could  pos- 
sibly give.  And  they  even  do  when  we  are  down  to  one-half  ounce 
pressure.  We  do  not  find  any  difficulty  in  their  measuring  accur- 
ately. I  have  never  tried  one  on  artificial  gas,  but  I  think  they  are 
a  very  good  meter,  and  I  believe  would  measure  accurately  on 
both  pressures. 

President  Doherty: — Mr.  Malone,  did  vou  ask  this  question. 
No.  8? 

Mr.  Malone: — Yes,  sir.  We  had  occasion  to  install  a  gas 
engine  of  200-horse- power  and  we  did  not  know  what  style  of 
meter  to  adopt.  We  had  intended  to  adopt  the  proportional.  I 
wrote  around  and  found  that  the  experience  of  some  people  who 
used  them  had  not  been  eminently  satisfactory,  and  I  concluded 
to  ask  the  question  for  that  reason.  I  put  the  same  question  before 
the  Wisconsin  State  Association,  which  was  recently  organized, 
and  nobody  seemed  to  be  able  to  answer  the  question,  and  I  there- 
fore concluded  to  send  it  in  here.  Since  then  we  had  occasion  to 
connect  up  in  multiple  five  equitable  meters,  made  by  the  same 
parties  who  make  the  proportional,  I  believe,  and  we  foimd  under 
a  half  load  that  they  give  very  good  results:  They  were  con- 
nected up  on  the  same  plan  that  Mr.  MclJhenny  spoke  of.  The 
cost  of  them  was  much  less  than  the  ordinary  dry  meter,  and  they 
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pass  the  gas  very  freely  and  register  very  closely.  They  had  a  ca- 
pacity of  1,200  feet  each,  which  would  be  6,000,  and  the  maximum 
demand  on  the  engine  would  be  5,600,  so  that  we  had  400  for  a 
margin  to  work  on. 

President  Doherty: — I  think  I  rememtier  passing  on  that 
purchase,  and  the  thing  which  influenced  us  mostly,  as  I  remem- 
ber it,  was  the  space  and  cost. 

Mr.  Malone: — Yes,  the  space  is  very  much  less,  probably  50 
per  cent,  less  than  the  smallest  proportional  meter,  as  I  remember 
it. 

President  Doherty: — Now  here  is  a  question  that  ought  to 
interest  all  of  the  members: 

Question  12.  What  method  should  be  employed  in  comparing 
station  meter  with  consumers'  meters  to  obtain  the  nearest  correct 
loss  of  leakage  and  condensation  ? 

Mr.  Llovu: — Mr.  President,  we  do  not  cut  off  our  consumers' 
quantities  and  the  station  meter  on  the  first  of  the  month,  but  we 
have  what  we  call  a  mid-date  for  the  meter  reading,  and  that  mid- 
date  is  determined  as  closely  as  possible  with  reference  to  the  mid- 
dle line  of  output  for  the  time  \n  which  the  meters  are  read.  For 
instance,  it  will  take  us  a  portion  of  two  or  three  days  to  read  all  the 
consumers'  meters.  And  we  strike  a  point  as  Tiearly  as  we  can 
estimate  it,  which  is  the  middle  of  those  three  days,  and  the  sta- 
tion meter  is  read  at  the  same  time,  and  comparisons  are  made 
between  those  mid-dates. 

Mr.  Ml'Liioll-^nd: — Would  not  the  business  district  of  the 
town  enter  very  considerably  into  that  as  to  which  date  he  hap- 
pended  to  read  that  on  ?  1  would  like  to  inquire  whether  you  divide 
your  business  district  equally  during  that  specified  time,  or  do  you 
take  that  in  during  the  first  half  or  the  latter  half? 

Mr.  Lloyd  : — \\'e  do  not  take  the  mid-date  necessarily  on  the 
middle  line  between  the  beginning  of  the  reading  and  the  ending 
of  the  reading.  We  use  our  best  judgment,  which  is  as  near  as  wc 
know  how  to  estimate  it,  as  to  the  consumption  which  would  occur 
in  that  half  or  the  other  in  that  middle  line.  Suppose,  for  instance, 
we  take  three  days  as  the  time  within  which  the  meters  will  be 
read.  We  may  not  take  a  day  and  a  half  from  the  beginning  or 
the  en<l  as  the  mid-date.  It  may  be  two  days  off  or  one  day  off, 
according  to  the  districts  we  are  reading.  It  is  purely  a  question 
of  judgment. 
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President  Doherty  : — I  think  that  is  probably  the  best  answer 
we  can  get  to  that  question.  It  is  the  way  I  have  often  thought 
of  treating  it,  and  then  keeping  a  gas-stock  account  to  compensate 
for  all  differences  between  the  amount  used  or  the  monthly  report 
of  gas  manufactured  and  the  real  amount  manufactured  during 
the  month. 

Question  13.  What  success  are  gas  companies  having  with 
the  gas  arc  lamps,  and  how  is  the  best  way  to  introduce  them? 

Mr.  Andrews  : — I  believe  most  thoroughly  in  the  adoption  of 
gas  arc  lamps  as  being  the  only  way  in  which  we  can  get  back  the 
lighting  business  which  has  been  taken  from  us  to  a  large  extent 
in  past  years  by  electricity.  After  the  first  cost  of  gas  for  lighting 
is  reduced  so  much  per  unit,  as  shown  by  Mr.  Doherty's  figures, 
people  can  aflford  to  have  a  great  deal  more  illumination  than  they 
ever  had  before.  This  also  increases  your  consumption  very 
largely  in  a  very  short  time  after  the  lamps  are  introduced.  This 
is  the  way  it  appeals  to  me,  that  tjie  gas  company  can  put  these 
lamps  in  at  a  very  small  rental — in  fact,  simply  maintenance 
charge  you  might  say,  as  the  increase  in  business  is  sufficient  to 
justify  it.  In  our  case  we  put  in  something  like  200  since  the  first 
of  the  year,  and  find  the  average  consumption  is  about  2,000  feet 
per  month  per  lamp.  This  is  a  larger  average  than  other  classes 
of  consumers  that  we  go  after,  for  instance,  stoves,  and  the  amount 
paid  out  for  the  services  and  the  meters  and  everything  of  that 
kind  will  greatly  exceed  the  cost  of  the  gas  arc  lamp.  So  I  look 
upon  it  as  a  very  good  investment,  even  if  you  do  not  get  anything 
more  than  the  actual  maintenance  charges  on  the  lamp. 

Mr.  Franklin  : — I  might  say  a  word  in  regard  to  gas  arcs.  In 
■  1899  we  started  out  to  supply  gas  arcs  in  competition  with  electric. 
The  first  year  we  put  out  1,600  of  them  on  a  year's  trial.  Last  year 
we  started  out  to  collect  the  bills  for  them,  and  we  took  down 
probably  55  or  60  out  of  the  entire  output.  This  year  we  are  put- 
ting them  out  at  $1  per  month,  payable  in  one  year,  or  $12  a  lamp. 

President  Doherty: — You  are  selling  them,  and  not  renting 
them  ? 

Mr.  Franklin  : — Selhng  them  outright. 

Mr.  Lathrop,  being  called  on  by  the  chair,  said:  Mr.  Presi- 
dent, I  think  that  advertisement  on  the  wall  of  this  convention 
room  shows  what  can  be  done  with  the  gas  arc  lamp.  (The  adver- 
tisement referred  to  was  as  follows:  "The  Humphrey  gas  arc,  the 
only  gas  arc  used  by  the  People's  Gas  Company  of  Chicago ;  10,000 
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placed  in  Oticago  since  October  l,  1901,")  I  must  say,  in  going 
through  Chicago  last  evening,  I  was  surprised  to  notice  the  extent 
of  the  use  of  the  gas  arc  lamp.  I  find  that  all  classes  of  business 
are  using  it,  and  it  must  certainly  be  making  great  inroads  in  other 
forms  of  lighting.  In  Minneapolis  the  gas  company  has  in,  I 
think,  about  1,200  of  them,  and  they  are  meeting  with  great  suc- 
cess there. 

Mr.  Neeley  : — I  think  the  gas  arc  lamp  is  the  salvation  of  the 
gas  company.  I  believe  in  localities  where  they  do  not  have  mu- 
nicipal ownership  of  an  electric  light  plant  that  the  gas  company 
by  the  use  of  the  gas  arc  lamp  can  put  the  electric  light  plant  out 
of  business  if  they  push  it  right.  I  think  one  great  mistake  a  gas 
company  makes  is  that  they  will  buy  an  arc  lamp  for  $8  and  then 
try  to  get  the  consumer  to  pay  them  $12  for  it.  Now  that  is  a  poor 
way  of  competing  with  the  electric  light  company.  The  electric 
light  people  buy  the  lamp,  put  it  up  and  maintain  it.  Of  course, 
they  get  a  little  more  money,  hut  it  costs  them  more  to  get  their 
current  and  maintain  it.  I  believe  if  the  gas  companies  would 
adopt  some  plan  to  put  out  arc  lamps  and  maintain  them  that  they 
would  increase  the  sale  of  gas  enough  to  more  than  recompense 
them.  We  have  been  experimenting  a  little  with  it  in  our  town  and 
we  find  it  builds  up  trade.  They  will  use  more  gas,  and  we  are 
getting  more  money  out  of  it.  I  believe  the  time  is  not  far  off  when 
we  wilt  not  only  be  giving  arc  lamps  to  the  consumer,  but  we  will 
be  furnishing  mantles  free,  and  will  be  doing  the  business  of  all 
the  towns  if  it  is  properly  pushed.  There  is  no  question  but  that 
gas  light  is  the  light,  and  can  be  made  the  light  in  every  town,  and 
especially  the  smaller  sized  towns  of  the  country.  Of  course,  it 
takes  some  energy  and  some  hustle.  We  will  have  to  have  a 
little  "scrap"  once  in  a  while  with  the  municipal  council,  but  that 
kind  of  exercise  merely  broadens  you,  you  know.  I  have  in  mind 
one  town  in  particular  which,  from  the  lighting  standpoint,  is  an 
ideal  town.  That  is  the  httle  town  of  Sidney,  O.  We  own  the  nat- 
ural gas,  the  artificial  gas  and  the  electric  light,  so  that  we  do  not 
have  much  trouble  in  that  town. 

President  Doherty: — Question  14.  What  value  should  we 
place  on  our  retort  carbon  ?  The  fellow  was  optimistic  who  asked 
that. 

A  Member  : — 1  think  the  other  fellow  fixes  the  value  of  that. 

Mr,  Lathrop: — I  do  not  see  that  it  makes  much  difference 
what  value  we  place  upon  it.  The  important  question  is  what  can 
we  get  for  it? 
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C.  A.  ScHWARM  : — The  reason  I  asked  that  question  was  this : 
We  had  quite  a  Httle  stock  of  carbon  at  Lorain,  and  I  took  it  up 
with  several  of  these  electric  concerns,  that  is,  carbon  manufac- 
turers, and  had  various  offers;  one  of  them  offered  me  $11-50  a 
ton,  another  offered  me  $13,  and  another  offered  me  $15.  I  took 
the  $15  man's  offer.  Just  about  two  or  three  days  after  that  I  was 
talking  with  one  of  the  engineers  in  the  United  Gas  Improvement 
Company,  and  the  conversation  drifted  to  carbon.  He  asked  me 
what  we  were  getting  for  carbon  and  I  told  him  about  $15  a  ton. 
He  said,  "You  are  selling  it  too  cheap.  We  are  going  to  hold  our 
carbon  until  we  get  about  $25  per  ton.  The  United  Gas  Improve- 
ment Company  figure  it  is  worth  about  that  much  to  the  carbon 
manufacturers."  What  I  wanted  to  bring  out  was  if  we  can  get 
$15  or  $25  a  ton  everybody  should  be  aware  of  that  fact. 

President  Doherty: — Question  ig.  Why  not  suggest  to  the 
publishers  of  our  standard  gas  papers  to  reduce  the  size  of  same 
to  more  nearly  conform  to  size  of  standard  magazines  of  the  day ; 
the  advantages  in  favor  of  the  smaller  publications  being  apparent 
to  all? 

Mr.  Schwarm  : — I  also  asked  that  question.  I  cannot  see  why 
we  could  not  have  our  gas  journals  cut  down  into  smaller  volumes 
that  are  handy  to  put  on  your  desk  or  to  bind  in  good  shape  for 
the  librarj'.  The  tendency  all  along  the  line  to-day  seems  to  be 
towards  decreasing  the  size  of  all  the  trade  or  technical  journals, 
and  I  should  think  if  the  Associations  would  suggest  that  to  our 
publishers  there  would  be  no  reason  why  we  could  not  have  the 
advantage  of  a  book  smaller  in  size  and  better  adapted  for  reading 
purposes. 

Mr.  Littlehales  : — The  last  speaker  is  not  like  some  of  us 
who  have  to  carry  glasses  on  our  noses.  If  often  happens  that  the 
reproduction  of  plans  or  of  the  apparatus  illustrated  in  these 
technical  papers  will  occupy  a  full  page  even  as  large  as  they  now 
are,  and  then  the  figures  are  small  enough,  so  that  I  think  it  would 
be  utterly  impracticable  to  get  the  full  advantage  of  some  of  the 
plans  that  we  want  to  see  reproduced  if  the  technical  journals 
should  reduce  the  size  of  their  pages  to  the  ordinary  magazine  size, 

Mr.  Perry: — In  response  to  what  the  last  speaker  has  said  it 
might  be  suggested  that  in  a  case  of  reproduction  of  cuts  they 
might  be  bound  on  one  side  and  folded  in  thus  permitting  the  cuts 
to  be  of  any  size  desired. 
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President  Doherty  : — I  do  not  believe  there  would  be  much 
chance,  gentlemen,  of  getting  the  publishers  of  these  journals  to 
seriously  consider  any  change  unless  they  knew  what  percentage 
of  the  gas  fraternity  wished  such  a  change  to  be  made.  If  you 
are  interested  enough  in  it  I  would  suggest  that  ali  of  those  in 
favor  of  reducing  the  size  to  the  ordinary  magazine  size  would 
signify  the  same  by  holding  up  their  hands  and  I  will  count  them, 
and  then  I  will  request  those  who  desire  no  change  in  this  regard 
to  indicate  that  fact  by  holding  up  their  hands. 

The  vote  on  the  above  question  was  then  taken  and  stood  31 
to  3,  about  40  or  50  members  not  voting. 

President  Doherty  : — That  will  reach  the  publishers  of  these 
journals  without  further  comment. 

President  Doherty: — Mr.  Eysenbach  will  now  read  the 
Wrinkle  Department,  and  we  will  discuss  each  wrinkle  as  pre- 
sented. 

WRINKLE  DEPARTMENT. 

E,  E.  EYSENBACH,  EDITOR. 
I.       METHOD  OF  T.\KING  SCALE  OUT  OF  GAS-ENGINE  CYLINDERS. 

C,  W.  Andrews  gives  a  description  of  the  following  method 
for  taking  scale  out  of  gas-engine  cylinders  where  hard  water  is 
used :  In  our  Westinghouse  engine,  on  which  we  use  this  device, 
there  are  several  plugs  on  top  of  the  jacket  and  also  a  pet  cock  for 
draining  at  the  bottom.  After  removing  the  top  plugs  we  drain 
oflf  the  water  from  the  jacket,  and  after  closing  the  lower  pet  cock 
fill  the  jacket  with  commercial  muriatic  acid.  This  is  allowed  to- 
stand  in  the  jacket  until  the  decomposition  of  the  scale,  with  the 
attendant  evolution  of  carbonic  acid  gas  is  completed,  as  far  as 
that  amount  of  acid  is  concerned.  It  is  then  drawn  off  through 
the  lower  pet  cock,  and  the  jacket  thoroughly  washed.  If  the 
scale  is  light  one  application  is  generallly  sufficient.  If  not  suffi- 
ciently removed  the  process  is  repeated  until  fresh  add  does  not 
cause  any  further  evolution  of  gas.  In  this  way  the  necessity  of 
taking  the  jacket  apart  is  usually  avoided. 

II,       A    RESISTANCE    METER. 

Donald  McDonald  gives  a  description  of  a  device  for  measur- 
ing the  amount  of  gas,  air  or  steam  passing  through  a  pipe  with- 
out a  meter.  This  device  is  called  a  resistance  meter,  and  is  con- 
structed as  follows :    "The  pipe  is  parted  at  any  convenient  point. 
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and  a  sheet-iron  diaphragm  inserted,  the  diaphragm  containii^ 
one  or  more  holes  of  known  size.  The  size  of  these  holes  must  be 
governed  by  the  amount  of  resistance  which  can  be  produced  in 
the  pipe  without  incoflvenience.  The  pipe  is  then  tapped  before 
and  after  the  diaphragm  which  causes  the  resistance,  and  J^-inch 
pipes  are  then  led  to  any  convenient  point  for  taking  observations, 
when  the  two  pipes  are  joined  by  rubber  tubes  to  the  two  ends  of 
a  U  gage  filled  with  water.  The  reading  of  the  U  gage  will  always 
show  the  amount  of  resistance  which  the  diaphragm  causes  to  the 
flow  of  gas  through  the  pipe.  By  taking  and  recording  frequent 
observations  of  this  resistance,  the  daily  delivery  can  be  ascertained 


0IAPHRA6M 

NO.   H.       RESISTANCE  GAS  METER. 

very  closely,  while  for  the  purpose  of  ascertaining  instantly  just 
how  much  gas  or  air  is  actually  flowing  through,  the  device  is  a 
better  one  than  any  other  form  of  meter.  We-  have  used  a  device 
of  this  sort  for  the  last  ten  years,  and  have  always  found  that  it 
is  exceedingly  convenient  and  always  accurate.  For  the  information 
of  any  one  intending  to  construct  such  a  gage,  I  will  say  that  a 
sheet-iron  diaphragm  with  a  circular  hole  3^  inches  in  diameter 
passing  300  feet  per  minute  of  carbutated  water-gas  will  cause  a 
resistance  of  2  inches  of  water.  If  the  resistance  is  multiplied  by 
four,  the  delivery  will  be  doubled.  With  this  for  a  basis,  a  meter 
can  be  constructed  to  meet  any  conditions  of  delivery  desired,  and 
resistance  which  can  be  tolerated  that  are  likely  to  arise,  and  a. 
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table  can  be  made  up  by  means  of  which  the  resistance  in  inches 
and  tenths  can  be  read  into  cubic  feet  deHvered  per  minute," 

President  Doherty: — That  is  based  upon  the  law  that  the 
flow  of  gas  through  an  orifice  is  as  the  square  root  of  the  pressure. 
Any  comments?  If  there  arc  no  comments,  you  may  read  the 
next. 


W.  C.  Morris  gives  the  following :    "These  valves  are  operated 
so  frequently  that  the  onlinary  bonnets  wear  out  in  a  very  short 


NO.   III.       STEAM   VAI.VF.  WITH   REPLACEABLE  NUT. 
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time,  and  need  to  be  replaced  at  considerable  expense  and  labor. 
The  bonnet  which  is  shown  on  the  sketch  is  made  all  o£  cast  iron, 
witii  the  exception  of  the  stuffing-box  nut,  which  is  not  shown. 
The  hexagon  nut,  A,  is  replaced  as  it  becomes  necessary  by  wear, 
as  well  as  the  stem,  but  the  expense  of  replacing  this  nut  is  very 
much  less,  amounting  to  about  8  or  9  cents  per  change  as  against 
about  $1.50  for  a  complete  bonnet." 

IV.       A  COKE  SCREEN. 

Ernest  F.  Lloyd  gives  the  following  description  of  a  coke 
screen :  "It  is  now  in  use  at  a  number  of  works,  and  has  been  suc- 
cessfully employed  at  the  works  of  the  Adrian  Gas  Company, 
Adrian,  Mich.,  and  consists  of  an  elevated  run-way  up  which  the 
coke  as  taken  from  the  retort  house  is  wheeled.  At  the  top  it  is 
dumped  over  the  side  of  inclined  screens  made  of  common  j4-inch 
gas  pipe,  the  ends  flattened  out  and  nailed  to  ordinary  timber  sup- 
ports, being  set  on  an  angle  of  45  degrees.  The  coke  is  dumped  on 
the  upper  end  of  this  screen,  \yhich  is  about  7  feet  long  on  the 
slant,  and  in  running  down  that  distance,  practically  all  of  the 
coke  which  will  pass  between  the  pipe  bars  does  so,  and  falls  to 
the  bottom.  An  extension  of  the  same  idea  can  readily  be  had  by 
another  screen  set  below  the  first  one  and  at  an  angle  of  45  degrees 
to  it,  and  being  composed  of  about  J^-inch  pipe,  set  closer  together, 
will  separate  the  coke  breeze  from  the  crushed  coke.  At  Adrian, 
these  screens  are  mounted  upon  a  frame,  which  runs  on  a  track, 
the  end  of  the  elevated  run-way  being  extended  on  the  level,  so 
that  by  moving  along  the  screen,  it  can  be  made  to  discharge  into 
■different  bins,  and  thereby  serve  a  considerable-sized  coke  shed." 

v.       TEl.Ei'HO.NE   CON.VECTED    WITH    STE.^M    WHISTLE. 

L.  W.  Wells  gives  the  following:  "Usually  at  a  gas-works, 
■especially  in  or  near  the  retort  house,  there  is  much  noise,  and  a 
call  from  the  ordinary  telephone  bell  cannot  be  heard  at  times  by 
the  workmen,  and  in  consequence  much  time  is  lost  at  the  uptown 
■office  in  communicating  with  the  works.  The  device  illustrated  in 
the  drawing  in  connection  with  the  telephone  is  the  result  of  an 
■effort  to  shorten  the  time  in  getting  some  one  to  the  telephone. 
When  a  call  is  made  from  the  central  station,  the  drop,  a.  falls. 
releasing  the  trip  on  which  the  weight  is  hung  at,  h,  causing  the 
weight,  c,  to  fall  which  opens  the  valve  at,  d,  thus  blowing  the 
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sicam  whistle  until  the  telephone  is  answered ;  at  the  same  time- 
thc  device  is  readjusted,  ready  for  the  next  call  by  the  party 
answering.  No  battery  power  whatever  is  used  only  when  the 
drop,  a,  is  down. 

VI.       CE.MENT    FOR    PIPE   JOINTS, 

George  Light  sends  the  following  description  of  a  cement  used 
at  his  works :  Take  ordinary  pine  tar  and  mix  it  with  dry  oxide 
of  iron.  This  putty  will  make  as  ^ood  a  joint  on  a  faced  or  rough 
flange  joint  as  red-lead  putty,  at  one-tenth  the  cost.  It  will  not 
harden  as  soon  as  red  lead,  but  is  verj'  adhesive  under  pressure. 

Vn.       COKE  WAC.ON. 

John  Mcllhcnny  sends  the  following  description  of  a  coke 
wagon:  At  a  plant  in  a  city  of  i2,ooo,  the  hot  coke  is 
convejed  from  the  retort  house  to  the  coke  shed,  some  distance 
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away.  The  wagon  used  for  this  purpose  has  been  in  use  for  about 
18  years,  and  is  in  splendid  condition  to-day.  The  wagon,  instead  of 
being  made  of  sheet  iron,  is  made  up  of  flat  iron  strips,  something 
on  a  basket  idea.  The  strips  are  about  J4  ii<^b  by  i^jinch,  being 
riveted  together  where  crossing,  the  openings  being  1  inch  square. 
The  axles  and  wheels  have  been  renewed  several  times,  but  the 
identical  body  is  in  use  to-day  as  made,  certainly  20  years  ago.  The 
same  idea  might  be  applied  to  coke  wagons  and  coke  barrows,  and 
possibly  in  a  less  expensive  way  than  the  bar  construction,  by 
using  a  perforated  sheet  iron  of  a  greater  thickness  than  the  ordi- 
nary sheet  iron  now  used. 

DISCUSSION. 

President  Doherty  : — Any  comments  on  that  wrinkle  ?  I  was 
thinking  that  J^-'n^h  bars  would  make  a  very  heavy  wagon. 

Mr.  McIlhenny:— It  wasn't  unduly  heavy. 

President  Doherty: — How  do  you  explain  its  long  life? 

Mr.  McIlhenny: — I  explain  its  long  life  by  the  fact  that  it 
could  not  hold  any  water  after  the  coke  was  dumped  out,  and  it 
could  not  be  heated  so  highly  by  having  a  current  of  air  through 
and  around  the  bars. 

President  Doherty  : — That  would  create  combustion,  would 
it  not  ? 

Mr.  McIlhenny  :-^It  would  make  the  coke  a  little  bit  hotter, 
but  the  air  would  keep  it  cool  on  the  same  principle  that  bars  in  a 
furnace  are  kept  cool  by  the  water  underneath.  The  thing  of  in- 
terest to  me  was  the  fact  that  this  coke  wagon  was  in  use  for  about 
18  years,  and  was  never  replaced  once,  and  the  only  way  I  can 
account  for  it  is  because  it  had  this  open-work  construction. 

Mr.  Dunbar  : — I  want  to  ask  if  the  idea  suggested  by  you  that 
the  openings  would  cause  increased  combustion,  whether  the  loss 
in  weight  of  coke  would  not  far  overweigh  the  advantages  to  be 
derived  from  such  a  wagon  ? 

Mr.  McIlhenny: — I  did  not  go  into  an  analysis  of  it  at  all, 
but  I  should  think  the  difference  in  combustion  of  coke  would  not 
be  material,  as  it  is  quenched  in  such  a  short  time  that  it  would 
not  be  appreciable. 

President  Doherty  : — If  there  are  no  further  comments,  we 
will  take  up  the  next  wrinkle. 
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Vin.       CLEANING   SUPERHEATER. 

D.  S,  Milne  gives  the  following  suggestion  for  cleaning  super- 
heater before  starting  machine  in  the  morning:  A  J^-inch  pipe 
with  flexible  steam-hose  connection,  is  passed  down  between  the 
brick  in  the  superheater  and  the  steam  allowed  to  escape  in  pas- 
sage. The  operator  passes  this  pipe  many  times  into  the  super- 
heater each  morning,  cleaning  same  thoroughly.    The  use  of  this 


NO.  VIII.       .STEAM  CLEANER  FOR  WATER-G.\S  SUPERHEATER. 

device  adds  materially  to  the  good  work  of  tlie  machine  and  life  of 
superheater.  Four  i-inch  steam  connections  made  just  above  the 
arch  used  for  blowing  dirt  out  of  superheater  can  be  used  any  time 
between  runs. 

DISCUSSION. 

President  Doiierty: — Any  comments  on  that,  gentlemen? 
What  do  yon  think  of  the  idea,  Mr.  Shattuck? 

>[r.  Shattuck: — I  do  not  quite  understand  vi'here  he  applies 
the  pipe  there. 
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Mr.  Eysenbach  ; — I  think  he  lowers  the  pipe  down  in  the 
brickwork. 

Mr.  Shattuck  : — And  the  flexible  hose  does  not  come  in  con- 
tact with  the  brickwork  ? 

Mr.  Eysenbach  : — No;  he  has  a  long  ^-inch  iron  pipe  to  let 
down  into  the  brickwork,  and  that  is  one  in  which  connections  are 
to  be  used  at  any  time. 

Mr.  Shattuck  : — I  think  considerable  dirt  would  be  blown  out 
of  the  machine  that  way. 

President  Doherty  : — I  don't  see  how  he  can  get  around  his 
checker  work  to  amount  to  anything, 

Mr.  Shattl'CK: — If  his  checker  work  runs  back  and  forth,  I 
don't  see  how  he  can  get  down  to  it. 

IX.     apparatus  for  decarbonizing  retorts. 

John  M.  Robb  gives  the  following  method  of  decarbonizing 
retorts:  Material  required  is,  a  piece  of  old  6-inch  wrought-iron 
pipe  about  9  or  10  feet  long :  a  piece  of  2-inch  pipe  12  inches  long, 
one  end  threaded  and  the  other  end  split  and  opened  out  into  four 
prongs  which  will  fit  tightly  into  the  6-inch  pipe;  one  2  inch  by 
^-inch  tee;  one  Ji-inch  nipple  with  one  end  closed  over,  a  j4-'"'^h 
hole  drilled  in  side  near  closed  end,  and  nipple  threaded  long  so  it 
can  be  screwed  into  tee  to  bring  |4  opening  on  a  line  with  the 
center  of  the  tee ;  a  piece  of  2-inch  pipe  6  feet  long ;  a  piece  of 
^  pipe  6  feet  long  and  one  end  threaded  3  inches ;  one  2-inch  cap ; 
one  2-inch  by  ^-inch  tec;  one  2-inch  by  ^-inch  bushing,  and  a 
piece  of  steam  hose  about  10  feet  long,  (^-inch  flexible  steel  tub- 
ing can  be  bought  of  Sharp  &  Klnmph,  1104  Monadnock  Building, 
Chicago,  for  85  cents  per  foot,  and  $1.25  each  for  couplings.  This 
is  far  superior  to  steam  hose,  and  will  wear  indefinitely.) 

The  steam  superheater  is  connected  with  about  4J/2  feet  of  its 
length  inside  one  of  the  bench  flues,  and  in  such  a  position  that 
the  steam  hose  will  reach  all  the  retorts  in  the  bench  without 
breaking  the  steam  connection  to  the  superheater.  The  6-inch 
pipe  is  shoved  into  the  retort  to  be  carboned  and  the  prongs  of  tlie 
2-inch  pipe  wedged  into  the  6-inch  pipe.  Steam  is  now  turned  on. 
With  70  pounds  steam  pressure  a  very  heavy  deposit  of  carbon 
may  be  removed  in  three  hours,  and  by  using  this  apparatus  a 
bench  of  nine  retorts  has  been  carboned  in  48  hours,  taking  one 
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retort  at  a  time,  and  charging  it  again  before  starting  on  the  next 
retort.  The  6-inch  pipe  will  generally  last  long  enough  to  decar- 
bonize two  benches  of  nine  retorts.  Cast-iron  pipe  will  not  a 


C  H,  Printz  describes  two  tools  of  great  value  in  the  retort 
house.    No.  I,  for  cleaning  and  holding  in  place  self-sealing  lids 
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of  retorts  while  latch  is  being  placed  in  position.  No.  z,  a  sword 
for  breaking  clinkers  loose  from  the  furnace  grate  bars.  The  blade 
is  made  of  2>2-inch  by  i/^-inch  iron,  and  the  handle  of  iJ4-inch 
round  iron. 

President  Doherty  : — Any  comments  on  tliat,  gentlemen?  I 
would  like  to  ask  how  that  second  tool  works ;  I  don't  under- 
stand it. 

Mr.  Evsenbach  : — I  think  it  was  a  special  tool  for  his  furnace. 

XI.       REMOVING  CARBON   FROM   RETORTS. 

D.  W.  Low  sends  the  following:  A  4-inch  pipe  is  connected 
to  the  blower  of  our  water-gas  system  run  over  in  front  of  the 
benches,  dropping  down  to  the  mouth  of  the  retort  with  a  2-inch 
pipe,  then  running  about  6  feet  into  the  retort  with  a  ^-inch  pipe. 
By  putting  on  a  medium  strong  blast  we  are  able  to  take  all  the 
carbon  out  of  our  retorts  in  about  8  hours. 


Described  by  M.  E.  Malone  as  follows :  It  consists  of  placing 
two  tees  beyond  drips  and  valves  on  the  horizontal  inlet  and  outlet 
pipes  leading  into  holder.  The  side  openings  on  these  tees  point 
upwards,  and  in  them  are  placed  two  vertical  pipes  the  same  height 
as  the  inlet  and  outlet  vertical  pipes  inside  the  tank.  These  form 
a  U-shaped  arrangement;  the  outside  pipes  are  capped  with  a 


NO.  XII.       PLAN  FOR  WASHING  NAPIITHAMNE  Ot"T  OV  HOLDER  PIPES. 
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flange  or  plug.  In  case  of  excessive  trouble  with  naphthaline 
deposits  in  the  inlet  and  outlet  pipes,  the  valve  on  the  inlet  to 
holder  is  closed,  and  the  U-shaped  pipe  filled  with  water.  The  cap 
can  be  removed  from  the  vertical  pipe  on  the  outside  of  the  tank, 
and  a  phinger  placed  in  this  pipe  and  the  water  churned  until 
the  naphthaline  crystals  are  deposited  in  the  bottom  of  the 
U-shaped  pipe.  The  plunger  is  removed  and  pipe  capped  up  and 
valve  opened,  when  all  the  liquid  and  naphthaline  deposit  will  fall 
to  the  drip,  which  can  be  pumped  out.  The  same  method  can  be 
employed  on  the  outlet  pipe.  This  method,  of  course,  can  only  be 
used  where  there  are  two  holders. 

DISCUSSION, 

Mr.  Whysall: — I  see  no  reason  why  you  could  not  use  this 
with  one  holder.  You  have  an  inlet  and  an  outlet  pipe  and  use  a 
by-pass  and  apply  this  same  arrangement  in  each  one. 

President  E)oiierty: — I  think  you  could.  Any  further  com- 
ments?   If  not,  go  ahead. 

XUI.       PURIFYIXG   BOX. 

C.  M.  Keller  sends  the  following:  The  sketch  shown  here- 
with illustrates  a  purifying  box  made  of  Portland  cement  concrete 
plastered  with  a  coat  of  neat  cement.  The  covers  are  made  of  Z 
bar  iron  with  sheet  iron  riveted  on  the  top.     The  joint  is  made 


NO.    XIII.       A  CONCRETE   PtJRIFIER  BOX. 

with  luting.  The  top  is  held  down  by  the  screw  and  anchored  in 
the  concrete.  The  round  ring  shown  is  anchored  into  the  cement 
and  the  fastening  hooked  into  it.     The  boxes  are  lO  x  12  inside 
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measurement  with  a  partition  in  the  center.  The  gas  comes  in  the 
bottom  of  one  side  and  goes  out  the  bottom  of  the  other.  There 
are  two  sets  of  trays  which  are  held  up  by  framework. 

DISCUSSION. 

Mr.  Andrews  : — It  seems  to  me  that  a  good  deal  of  money  is 
being  spent  on  the  top  of  that  box,  which  possibly  could  be  saved 
by  putting  a  concrete  top  over  the  whole  thing  and  putting  man- 
holes sufficient  in  size  to  properly  ventilate  it  after  being  emptied; 
and  then,  putting  openings  at  the  side  to  draw  out  your  spent 
oxide,  rake  it  out,  because  the  top  has  to  be  pretty  strong  to  carry 
the  upward  pressure. 

President  Doherty: — Any  further  comments?  I  suppose 
you  all  endorse  this  form  of  box. 

XIV.       ELECTRIC  FAN  FOR  INCRE.\SING  CONDENSATION. 

W.  A.  Baehr  sends  the  following :  At  the  gas-works  of  Denver 
we  have  a  series  of  vertical  annular  atmospheric  condensers  in  the 
coal-gas  plant.  We  increased  the  amount  of  coal-gas  made  consid- 
erably, and  as  a  result  found  that  we  were  not  able  to  condense 
properly.  As  the  cheapest  and  most  satisfactory  expedient  under 
the  circumstances,  we  adopted  the  following  scheme :  At  the  upper 
end  of  each  condenser,  on  the  inside  of  the  air  space,  we  placed  a 
circular  pipe  which  was  perforated  with  numerous  small  openings. 
Through  these  we  pumped  ivater,  so  that  :t  would  spray  against 
the  inside  of  the  vertical  tube.  This  water  running  down  would, 
of  course,  help  to  cool  the  gas.  Under  this  series  of  condensers 
there  is  a  tunnel,  running  under  the  building  to  the  outside.  At 
the  outside  of  the  building  we  erected  a  26-inch  fan,  driving  it 
with  a  3-horse-power  electric  motor.  By  means  of  this  fan  the 
air  blast  was  made  to  go  into  the  tunnel,  and  up  the  inside  ring  of 
each  condenser,  meeting  the  water  spray  flowing  downwards.  This 
caused  considerable  evaporation  to  take  place,  and  we  benefited, 
of  course,  by  the  absorption  of  heat  from  the  gas  due  to  the  latent 
heat  of  vaporization  at  that  temperature.  We  were  able  in  this 
way  to  pull  through  the  hottest  part  of  the  summer,  keeping  the 
gas  at  a  temperature  of  70  to  72  degrees.  Total  reduction  of  tem- 
perature of  the  gas  was  practically  50  degrees  Fahr.  The  cost  of 
the  electric  power  using  3-horse-power  motor  was  practically  $250 
per  year,  constant  service  day'  and  night. 
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DISCUSSION. 
President  Doherty; — I  might  add  something  about  this  by 
explaining  that  it  was  not  so  much  the  lack  of  capacity  in  our 
condensing  plant  as  it  was  the  fact  that  no  matter  how  much  capa- 
city we  had  we  could  not  get  below  atmospheric  temperature.  We 
were  dependent  upon  air  for  condensation  as  our  water  had  to  be 
pumped  from  a  great  depth,  and  we  concluded  it  was  easier  to 
pump  air  than  water,  so  we  allowed  the  water  to  run  out  on  the 
inside  of  the  condensers  and  then  blow  air  through  them,  trying 
to  find  a  favorite  rate  of  blast,  and  we  found  when  the  temperature 
outside  was'  up  in  the  nineties,  we  could  keep  the  temperature  in 
the  room  down  in  the  seventies,  and  the  inside  of  the  scrubbers 
was  even  less  than  that,  due  to  the  vaporization  of  the  water.  You 
could  go  in  that  room  and  find  it  quite  cool  in  the  summer. 

XV.       A  METHOD  FOR  PREVENTING  NAPHTHALINE  STOPPAGES  BY  IN- 
JECTING INTO  THE  GAS  HYDRO-CARDON  VAPOR. 

From  W.  A.  Baehr:  We  have  always  found  considerable 
trouble  during  the  fall  months  from  naphthaline.  This  trouble 
occurred  not  so  much  at  the  works  as  it  did  in  the  street  in  the 
distribution  system.  Wc  have  found  the  following  a  very  success- 
ful plan  for  getting  rid  of  this  trouble.  A  piece  of  flanged  r6-inch 
pipe  about  lo  feet  long  was  fitted  with  cover  plates  at  each  end, 
and  through  one  end  the  steam  coil  was  introduced,  the  exhaust 
steam  passing  out  at  the  same  end.  This  coil  was  set  in  the  bot- 
tom of  the  i6-inch  pipe,  which  was  laid  horizontally.  When  using, 
we  partly  filled  this  vaporizer  with  Pintsch  hydro-carbon  oil  or 
gasoline.  The  hydro-carbon  oil  is  better  than  gasoline.  We  then 
closed  the  stop-cock  in  the  inlet  pipe  for  oil,  and  turned  the 
steam  through  the  steam  coil.  This,  of  course,  vaporized  the  con- 
tained oil,  and  by  means  of  pressure  gages,  we  saw  that  the 
pressure  did  not  rise  too  high.  When  we  had  obtained  about  20 
pounds  of  vapor  pressure,  we  opened  the  valves,  permitting  the 
vapor  mixed  with  the  exhaust  steam  from  the  steam  coil  to  enter 
the  street  main,  during  the  hour  of  maximum  consumption.  By 
suitable  piping  we  are  also  enabled  to  force  this  vapor  into  the 
inlet  or  outlet  of  the  holder  or  into  the  pipe  leading  to  our  district 
holder  or  into  main  feed  line.  When  we  noticed  naphthaline 
troubles  beginning  in  the  fall,  we  immediately  started  our  vapor- 
izer every  evening  about  five  o'clock.  One  charge  lasted  about  one 
hour,  and  the  results  were  always  satisfactory. 
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DISCUSSION. 

Mr.  Dunbar  : — What  is  the  advantage  of  permitting  the  vapor 
to  reach  20  pounds  before  turning  it  into  the  main  ? 

Mr.  Doherty: — I  guess  I  am  the  only  one  that  can  answer 
that  question,  and  I  guess  I  cannot,  except  that  I  know  this  is  Mr. 
Baehr's  idea,  and  I  suppose  if  he  gets  pressure  in  his  tank  in  that 
way,  the  vapor  will  travel  farther  without  condensation,  it  will 
have  great  volume,  and  if  it  is  going  to  condense  it  will  get  farther 
away,  and  then  if  there  is  any  congestion  in  the  immediate  neigh- 
borhood it  would  act  as  a  bulldozer. 

Mb.  Littlehales  : — Does  he  lei  that  quantity  out  very  quietly  ? 

Mr.  Doherty: — I  do  not  know  how  he  works  it. 

Mr.  Evsenbach  : — I  think  he  does.  The  idea  is  to  get  this 
gasoline  vapor  to  go  out  with  the  gas,  and  20  pounds  insures  its 
being  thoroughly  vaporized ;  this  is  my  view  of  it. 

XVI.       A   SHAKING  COKE  SCREEN. 

W.  A.  Baehr  describes  this  as  follows:  The  shaking  screen 
consists  of  two  (in  this  case)  screens,  inclined  about  30  degrees 
from  the  horizontal,  and  one  above  the  other.  The  top  screen  is 
i-inch  square  mesh,  and  the  lower  one  J'i-inch  square  mesh.  It  is 
intended  in  the  future  to  place  a  third  screen  above  these  two  of 
2-inch  square  mesh  size.  The  top  screen  will  then  catch  the  coarse 
coke,  the  second  the  nut  coke,  and  the  lowest  screen  the  pea  coke, 
while  the  breeze  falls  through.  The  screens  being  inclined  in  dif- 
ferent directions,  cause  the  coke  to  roll  off  into  separate  piles.  .'\11 
these  screens  are  vibrated  to  and  fro,  about  ifJo  times  per  minute, 
by  a  shaft  on  a  crank,  which  is  in  turn  operated  by  a  system  of 
spur  gearing,  the  final  pinion  being  of  steel,  machine  cut,  and 
direct  connected  on  the  shaft  of  a  3  horse-power  electric  motor. 
The  motor,  switch,  speed  controller  and  gearing  are  in  a.  little 
wood-house  on  one  side,  but  the  whole  is  on  the  same  base  tim- 
bers. We  dump  a  cart  load  of  breeze  on  to  the  top  screen,  and  in 
about  30  seconds  this  is  all  screened  and  sorted. 

DISCUSSION. 

Mr.  Doherty  : — I  would  add,  that  if  anybody  is  going  to  make 
a  shaking  screen  I  advise  them  to  make  it  out  of  punched  metal 
rather  than  meshes.    Our  screens  have  not  worn  out  in  Denver. 
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We  have  used  them  all  winter,  but  I  know  from  experience  that 
a  mesh  screen  wears  out  much  faster  than  a  steel  plate  punched  to 
the  size  you  want. 

Mr.  Stone  : — That  is  true  of  every  shaking  screen  and  revolv- 
ing screen.  We  have  a  revolving  screen  at  our  works  made  of 
meshes  and  it  is  getting  pretty  badly  worn.  I  know  of  another 
screen  placed  in  works  similar  to  ours,  made  of  punched  metal, 
and  I  do  not  believe  we  have  done  as  much  work  with  ours  as 
they  have  with  theirs,  and  it  is  in  good  shape  yet. 

Mr.  Doherty  : — We  adopted  the  shaking  screen  in  Denver 
because  from  the  result  of  observation  and  experience,  I  believed 
that  the  shaking  screen  could  be  constructed  more  cheaply  and 
would  do  more  work  for  a  given  area  of  screen,  and  would  require 
less  power  to  operate  it,  but  we  made  a  meshed  screen  in  Denver 
instead  of  a  punched  plate.  If  we  had  not  been  in  a  hurry  about 
it  we  would  have  used  a  punched  plate,  and  I  would  advise  any- 
body else  to  use  a  punched  plate  and  not  a  wire  screen. 

XVII.       COMPL.\INT   BOOK. 

C.  S.  Ritter  sends  us  the  following :  A  number,  say  about  25, 
information  slips,  copy  of  which  is  shown,  are  bound  tf^ether  in 
the  form  of  a  small  book  convenient  for  the  vest  pocket.  These 
are  given  to  the  employes  of  a  company,  to  be  used  as  a  conven- 
ient means  of  noting  matters  that  come  to  their  notice  while  off 
duty,  and  that  should  be  brought  to  the  attention  of  the  company. 
Some  of  the  things  that  have  been  reported  in  this  way  are  leaks, 
poor  lights,  coke  scattered  on  the  streets  by  the  company's  team- 
sters, various  complaints  and  orders,  etc.,  all  of  which  should  be 
brought  to  the  company's  notice. 

^FORMATION  SLIP.  Date 190. . 

Location 

Name 

Kind  of  gas 

Information   


Signed 
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C.  A.  Schwarm  describes  this  device:  Two  brass  spring  elec- 
tric contacts  are  placed  at  a  point  indicating  an  abnormal  pressure, 
and  when  a  choke  or  stoppage  occurs  in  the  work's  apparatus,  the 
float  rises  with  the  liquid  in  the  gage,  forces  the  two  contacts 
together  and  rings  a  bell  placed  in  position  so  as  to  be  heard  by  the 
work's  foreman  or  watchman.  The  device  is  a  cheap  pressure 
gage,  and  answers  every  puq>ose  of  the  ordinary  U-siphon  gAgt, 
and  when  provided  with  the  electric  attachment  will  instantly 
make  an  alarm  when  the  back  pressure  reaches  an  abnormal  point. 


P^; 


■GAS    SUPPLY  < 


NO.  XVIII.      AUTOM.\TIC  ALARM  GAGE  FOR  BACK  PRESSURE. 
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XIX,      A  CONVENIENT  ARRANCEUENT. 

An  arrangement  for  the  convenient  handling  of  a  valve  that 
is  frequently  used  and  situated  out  of  reach  from  the  operating 
floor,  is  shown  by  C.  H.  Printz  in  the  accompanying  sketch. 


CEILING  LIKE 


TLOOW    LrUE 


NO.    XIX.       OPERATING  VALVES  OUT  OF  REACH. 

XX.      A  TEMPORARY  CONNECTION  WITH   EXHAUSTER,   MADE  WHILE 
WORKS  WERE  KEPT  RUNNING. 

F.  W.  Stone  sends  the  following:  I  was  in  a  town  the  other 
day  where  it  had  become  necessary  to  place  an  exhauster  in  posi- 
tion and  still  keep  the  works  running.  The  holder  had  gotten 
so  low  that  it  was  impossible  to  shut  down  even  for  the  few  hours 
necessary  to  make  connections  to  the  exhauster.  More  than  this, 
while  the  exhauster  had  arrived,  the  connections  for  it  had  not  yet 
arrived,  and  it  was  absolutely  necessary  to  have  the  use  of  the 
exhauster  at  once.  The  main  line  going  through  the  works  was 
drilled  with  a  number  of  holes  on  its  side,  the  holes  coming  oppo- 
site the  inlet  and  outlet  pipes  of  the  exhauster,  as  shown  in  the 
sketch.  The  pipe  was  6  inches,  and  there  were  several  ij^-inch 
holes  drilled  opposite  both  the  inlet  and  outlet.  Some  tin  pipes 
had  been  made  which  had  one  end  saddle-shaped  so  as  to  be  fitted . 
to  the  6-inch  main  pipe  and  the  other  end  flanged  so  as  to  connect 
to  the  exhauster.    These  are  attached  to  the  exhauster,  the  plugs 
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taken  out  of  the  holes  which  had  been  drilled  in  the  main  pipe,  and 
the  exhauster  shoved  back  into  position.  The  saddles  on  the  tin 
pipe  were  then  securely  clamped  to  the  main  pipe  by  means  of 
iron  bands.  It  was  now  necessary  to  provide  a  by-pass  valve.  This 
was  done  in  the  following  manner :  Between  the  inlet  and  the  out- 
let the  main  pipe  was  cut  through  the  upper  half  of  its  circum- 
ference. A  pipe  of  sheet  iron  had  been  provided,  having  another 
piece  in  it  swung  hke  a  swing  check  valve.    This  piece  of  sheet 


/ 


SECriOn  or    ShCCI  mon   v>lue 
Na  XX.       CONNECTING  AN  EXHAUSTER  WITHOUT  SHUTTING  OFF  GAS 

iron  was  cut  so  as  to  fit  closely  to  the  pipe,  and  was  then  inserted 
down  through  the  opening.  The  swing,  ofcourse,  was  made  so  as- 
to  open  when  the  gas  pushed  against  it  and  close  when  the  pres- 
sure was  the  other  way.  A  little  soft  wax  was  used  to  make  the 
sheet  iron  tight  where  it  projected  through  the  opening  in  the 
6-inch  pipe,  and  an  accumulation  of  tar  or  pitch  on  the  bottom  of 
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the  pipe  soon  made  the  lower  edge  of  it  tight  with  the  bottom. 
The  exhauster  had  been  running  about  three  months  in  this  condi- 
tion when  I  last  saw  it  and  was  doing  first  rate  work.  If  the  work 
could  not  have  been  done  in  this  manner,  the  works  would  have 
had  to  shut  down. 

XXI.       HEATING   PIPES   FOR  COATING    WITH   TAR  OR  ASPHALT. 

F.  W.  Stone  sends  description  as  follows :  End  of  pipfe  is 
placed  on  cone  at,  B,  then  carriage,  A,  is  nm  up  till  cone  enters 
-other  end,  and  fastened  with- bolt.     Wedge  is  then- driven  up  to 


NO.  XXI,       IIEViCK  FOR  IIF.ATINT.  PfPES  WITH  STEAM  WHEN  COATING 
WITH    TAR. 

make  tight,  and  then  steam  is  turned  on  through  hose  connection. 
•Cones  are  cast  iron,  the  one  at  end.  A,  has  hole  for  passage  of 
steam,  both  screwed  on, and  supported  by  pieces  of  \]/^-\^ach  pipe. 
Frame  made  of  2-inch  plank. 


XXII.       PRESSURE  TANK  FOR  INJECTING  ALCOHOL  IN  THAWING 
SERVICES  AND  RISERS. 

Henry  W.  Douglas  sends  the  following:  Appreciating  the 
•desirability  of  something  light  and  more  convenient  than  the  old- 
style  Bell  service  cleaning  pump,  I  had  made  of  galvanized  iron 


K  FOR  ALCOHOL, 
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a  tank  9  inches  in  diameter  and  2y  inches  long.  A  nippple  was 
soldered  into  one  side,  on  which  was  screwed  a  small  pressure 
gage,  C.  On  the  bottom  of  one  end  was  put  a  5^-inch  lever 
handle  stop,  B.  A  handle,  D,  was  riveted  on  the  top  for  conveni- 
ence in  carrying.  A  small  amount  of  alcohol  was  put  in  the  tank, 
and  pressure  of  about  20  pounds  pumped  up  by  means  of  a  proving 
pump,  service  pump,  or  even  a  bicycle  pump  attached  to  the  stop. 
The  tank  is  then  connected  by  hose  to  the  service  or  riser,  and  with 
the  back  end  of  the  tank  tipped  up  the  cock  is  thrown  wide  open. 
The  alcohol  is  injected  through  the  pipe  in  a  fine  spray.  It  has 
been  found  very  convenient  where  pipes  are  inaccessible,  as  the 
pressure  can  be  put  on  the  tank  in  a  convenient  place  and  then 
carried  to  the  top  of  a  step-ladder,  if  necessary,  for  injection. 

On  motion,  duly  seconded  and  carried,  the  Association  ad- 
journed until  Thursday,  March  20,  1902,  at  lo  o'clock  A,  M. 


Second  Day. — Morning  Session. 

The  Association  met  at  9 :30  a.  m.  After  calling  the  meeting  to 
■order,  the  President  called  for  the  discussion  upon  "Distribution 
of  Gas  at  High  Pressure,"  by  F.  H.  Shelton,  of  Philadelphia,  Pa., 
which  was  read  by  Mr.  Tayler,  as  follows : 

DISTRinUTION  OF  GAS  AT  HIGH  PRESSURE. 

r.    H.    SIIELTON. 

Your  President  has  requested  from  me,  as  a  "short  topic"  for 
discussion  at  this  meeting,  a  statement  as  to  the  conditions  under 
which  delivering  gas  at  a  number  of  pounds  pressure  becomes 
useful,  in  the  way  that  I  inaugurated  some  two  years  ago,  and 
with  which  practice  I  have  recently  been  rather  associated.  I  am 
■glad  to  briefly  give  >ou  the  results  of  some  two  years  operations 
and  conclusions. 

The  essence  of  high  pressure  work  (and  by  that  I  mean  the 
starting  of  the  gas  out  at  10,  20  or  30  pounds  pressure)  is  that 
by  such  means  pipes  of  but  one-half  or  one-third  the  usual  size 
can  be  used,  and  hence  construction  cost  greatly  reduced.  Four 
kinds  of  situations  come  to  mind  in  which  this  way  of  working 
enables  saving  in  running  e.xpenses,  or  improvement  in  service, 
or  the  extension  of  gas  supplies  to  places  that  otherwise  would 
-have  to  go  without. 
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/.  The  Supply  of  Adjoining  Works. — As  an  example:  At: 
Phcenixville,  Pa.,  the  first  line  was  started  December,  1899,  run- 
ning 5J/2  miles,  3-inch  pipe  to  Roycrsford  and  Spring  City,  en- 
abling the  closing  down  of  those  works,  and  making  all  the  gas 
at  Phoenixville.  At  Rockaway  Beach,  N.  Y.,  a  similar  line,  6 
miles  long,  4-inch  size,  has  enabled  the  supply  and  the  closing 
down  of  the  old  Far  Rockaway  works.  At  Hackensack,  N.  J.,, 
a  6-mile  line,  5-inch  size,  has  enabled  the  closing  down  of  the 
Rutherford  works-. 

2.  The  Re-inforcement  of  Supply  to  Existing  Mains  Over- 
taxed.— New  Orleans  has  over  200  miles  of  mains.  Heavy  gas 
fuel  business  has  overloaded  them.  An  8-mile  independent  system, 
of  new  6-inch  and  4-incli  pipe  leading  to  five  points  in  the  city,, 
where  it  ties  into  the  old  mains,  is  now  finishing.  By  these  pipes 
and  a  gas  pump  at  the  works  50,000  to  75,000  feet  of  gas  per  hour 
is  switched  to  the  districts  where  it  is  needed,  at  a  cost  of  some- 
$4S,ooo  for  the  equipment,  where  24-inch  and  16-inch  boosting  ■ 
mains  otherwise  laid  in  the  old  way  would  have  cost  $100,000  or 
more. 

J.  Extenxion  of  Gas  Supply  to  Nearby  Points. — If  $40,000^ 
or  $50,000  is  required  to  build  separate  plants  to  supply  gas  in 
sundry  small  towns,  many  will  go  without;  but  if  $15,000  tO' 
$20,000  will  get  gas  there  by  high  pressure  from  the  nearest  gas- 
works many  such  towns  get  gas  service  that  otherwise  would  not. 
For  example :  The  River  Shore  Gas  Company,  Riverton,  K.  J., 
by  a  3-inch  line,  4  miles  long,  to  Moorestown,  and  a  3-inch  line, 
21/2  miles  long,  to  Riverside,  supplies  gas  by  high  pressure,  for 
little  cost,  from  its  plant  at  Riverton  to  these  places  of  3,500  to- 
2,500  population  that  otherwise  would  not  get  it.  The  North 
Shore  Gas  Company  supplies  gas  from  its  works  at  Waukegan,. 
111.,  through  a  high-pressure  pipe,  4-inch  size,  12  miles  long,  to- 
the  neighboring  points  of  Lake  Forest,  Fort  Sheridan,  Highland 
Park,  etc.,  that  would  otherwise  have  waited  a  long  time  if  a 
20-inch  main  had  had  to  be  laid.  Several  other  examples  of  this 
condition  exist  where  high  pressure  has  opened  up  districts  other- 
wise not  ripe. 

4.  Supply  of  a  Thin  or  Scattered  Territory. — The  Philadel- 
phia Suburban  Gas  Company,  with  its  works  at  Darby  and  first 
business  through  25  miles  of  low-pressure  main,  to  a  fairly  com- 
pact district,  supplies  also,  however,  an  additional  population  of 
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10,000  or  more  in  a  dozen  or  more  villages  and<boroughs  scat- 
tered over  a  territory  8  miles  long  and  3  wide,  to  which  it  would 
not  have  paid  to  run  for  five  years  yet  the  16-inch  and  12-inc'ii 
pipes,  otherwise  necessary  on  usual  lines.  High  pressure  has  de- 
veloped this  territory.  The  largest  main  is  6  inches;  ij^-'ich 
pipes  supply  many  streets.  There  are  altogether  some  25  miles 
■of  this  high-pressure  system,  directly  supplying  1,000  or  1,200 
customers  at  from  5  to  15  pounds  pressure,  with  individual  pres- 
sure regulator  in  each  house,  A  couple  of  $600  pumps  keep  up 
the  supply  perfectly  well.     No  holders  arc  used. 

The  above  instances  clearly  show  the  use  and  application  of 
high-pressure  gas  distribution.  It  is  entirely  and  practically  suc- 
cessful. I  think  each  of  these  dozen  places  now  using  it  are  ftilly 
satisfied  with  the  results.  One  is  in  its  third  year.  Several  are 
in  the  second  year. 

It. is  no  longer  a  question  of  experiment,  but  simply  one  of 
<»st.  A  given  business  exists.  A  3-inch,  4-inch  or  6-inch  high- 
pressure  main  will  reach  it  from  the  works.  This  main  will  cost 
so  much.  A  pumping  plant  will  cost  $700  to  $2,000.  The  pres- 
sure regulators  will  cost  a  few  hundred  dollars.  Allow,  say,  2 
cents  per  1,000  for  the  running  expense  of  pumping  the  gas,  and 
you  can  easily  figure  whether  it  is  worth  while  or  not. 

No  holders  are  needed  at  the  far  end.  We  have  not  used  such 
for  two  years  at  Phcenceixville,  nor  ever  at  Darby,  nor  have  half 
the  other  places  using  high  pressure.  Condensation  and  break- 
downs and  loss  of  candle-power,  and  also  the  other  bugaboos  that 
were  thrown  at  me  when  I  first  started  this  plan  of  working,  will 
not  trouble  you.  The  equipment  works  just  as  well  as  the  rest  of 
gas-works  machinery.  High  pressure  has  come,  and  come  to 
stay.  More  plants  are  going  in.  It  is  extremely  helpful  in  many 
circumstances,  and  to  those  of  you  who  want  to  boost  low  pressure 
at  little  cost,  or  want  to  consolidate  with  a  nearby  works,  or  want  * 
to  get  gas  to  a  small  place  nearby,  or,  in  other  words,  want  to 
push  gas  cheaply  from  the  place  where  it  is  wanted,  I  say  to  you, 
high  pressure  is  well  worth  carefully  considering. 

My  ideas  more  in  detail  you  can  find  in  three  papers  already 
read  by  me.  The  first  at  the  Western  meeting  in  Milwaukee, 
"Mstributing  Gas  Under  High  Pressure,"  in  June,  1899,  gives 
the  logic  and  theory  of  it.  The  second,  before  the  New  England 
Association,  February,  1900,  "Pumping  Gas  Five  Miles  at  Twenty 
Pounds  Pressure,"  describes  the  first,  or  Phcenixville  line.     The 
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third,  "The  Reduction  of  the  Cost  of  Distribution  by  the  Use  of 
High  Pressure,"  a  paper  before  the  International  Gas  Congress 
in  Paris,  September,  1900,  goes  more  fully  into  the  subject,  the 
details  of  equipment,  etc. 

But  accept  this  word  of  caution :  Do  not  string  a  pump,  a  line 
of  pipe,  and  a  regulator  only  tc^ether,  and  expect  satisfaction. 
There  are  a  score  of  details  necessary  for  satisfactory  results.  If 
the  work  is  badly  planned  and  executed,  it  will  be  a  source  of 
danger,  expense  and  dissatisfaction.  But  with  the  details  and 
small  parts  properly  planned  and  carried  out,  gas  can  be  handled 
safely  at  20  pounds  pressure,  economically  and  with  great  satis- 
faction. 

DISCUSSION. 

President  Doiiertv: — Gentlemen,  this  is  a  discussion  of  a 
subject  where  we  hoped  to  have  two  men  in  favor  of  and  two 
against,  but  three  of  our  expected  contributors  disappointed  us. 
\Vc  will  have  to  look  for  an  impromptu  discussion  on  the  floor. 

Mr.  LiTTLEHALEs: — Mr.  President,  I  think  it  is  clearly  evi- 
dent to  us  all  that  Mr.  Shelton  has  in  the  experiments  he  has 
made  and  in  the  undertaking  he  has  carried  out,  conferred  a  very 
great  and  lasting  benefit  on  the  gas  interests,  by  demonstrating 
in  the  practical  way  he  has  that  what  seemed  at  first  to  be  such  a 
radical  departure,  lias,  with  experience,  proved  to  be  thoroughly 
successful.  I  am  a  thorough  believer  myself  in  the  practicability 
of  that  method,  and  it  can  be  applied  very  advantageously,  I  am 
sure,  in  a  great  many  places  by  many  gas  companies  supplying 
outlying  districts,  I  have  been  figuring  this  out  myself  for  sev- 
eral places,  and  I  find  that  it  can  be  very  practically  and  advan- 
tageously applied  in  a  number  of  cases  where  I  have  had  occasion 
to  figure  on  the  same  basis.  It  has  been  said  that  it  is  futile  to 
accompli.sh  things  which  are  impossible,  but  this  has  been  done. 
Now,  if  a  thing  has  been  done  for  three  years  all  the  theories  on 
earth  cannot  alter  that  fact.  It  is  fact  vs.  theory.  The  question 
which  has  alwaj'S  worried  nic  is  the  loss  of  illuminating  power  or 
the  possible  loss  due  to  condensation,  because  I  know  in  com- 
pressing Pintsch  gas  a  great  deal  of  hydrocarbon  originally  formed 
in  the  gas  is  squeezed  out  of  it  by  compression,  yet  it  seems  that 
there  is  no  perceptible  difference  or  no  difference  that  the  trained 
eye  can  discover.  Doubtless  there  may  be  some  difference  which 
a  careful  photometric  test  or  a  bar  photometer  would  reveal,  but 
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the  gas  man,  whose  eye  is  pretty  well  trained  in  judging  of  the 
intensity  of  lights,  has  been  unable  to  discover  any  perceptible 
variation. 

Mr.  Dunbar  : — You  indicated  in  your  address  yesterday,  if 
I  mistake  not,  Mr,  President,  that  you  were  not  in  accord  with  the 
efficiency  of  distributing  gas  under  high  pressure.    Am  I  correct? 

President  Doherty  : — You  are  correct  to  this  extent :  I  quali- 
fied that  by  saying  "very  high  pressure."  We  have  had  under- 
ground installations  running  up  to  about  20  inches  for  a  good 
many  years,  and  up  to  that  point  I  consider  it  thoroughly  prac- 
ticable. 1  think  the  conditions  are  very  few  where  you  are  war- 
ranted in  going  above  5  pounds. 

Mr.  Dunbak: — 1  wish  you  would  give  us  your  reasons  for 
opposing  the  distribution  of  gas  at  very  high  pressure,  and  in 
doing  so  I  would  like  you  to  give  us  the  benefit  of  your  ideas  as 
to  the  relative  efficiency  of  a  compressor  or  exhauster,  a  rotary 
exhauster  working,  say,  at  .5  pounds  pressure. 

President  Doherty  then  vacated  the  chair  in  favor  of  Vice 
President  Andrews,  after  which  Mr.  Doherty  said:  In  1848,  I 
think,  Pole's  formula  was  announced  to  the  gas  fraternity  and  has 
been  in  universal  use  ever  since,  except  for  computing  the  flow  of 
natural  gas.  The  factors  in  that  formula  are  the  pressure,  the 
distance  and  the  diameter  of  the  pipe.  From  numerous  experi- 
ments that  have  been  made  in  this  country  and  in  England  gas 
men  have  never  had  occasion  to  believe  that  Pole's  formula  was 
far  from  correct.  They  believe  that  the  flow  of  gas  increases  as 
the  square  root  of  the  5th  power  of  the  diameter,  or  about  as  the 
2.5  power.  They  also  had  no  reason  to  believe  that  the  law  that 
the  flow  of  gas  varies  as  the  square  root  of  the  pressure  was  in- 
correct, or  if  you  wish,  you  can  reverse  that  law  and  say  that  the 
resistance  would  be  as  the  square  of  the  gas  flowing.  Now,  say, 
a  i-inch  pipe  has  a  conductivity  of  i.  If  Pole's  formula  is  right 
then  a  2-inch  pipe  has  a  conductivity  of  about  ^  times  that  much, 
and  a  3-inch  pipe  has  a  conductivity  of  about  16  times  a  i-inch 
pipe ;  and  a  4-inch  pipe  has  a  conductivity  of  about  32  times  a 
I-inch  pipe.  If  you  have  a  i-inch  pipe,  and  you  arc  running  at  an 
ounce  pressure  (equivalent  to  about  1.7  water  pressure),  to  in- 
crease your  flow  5.57  times  you  have  to  increase  your  pressure  to 
about  between  25  and  30  ounces,  to  make  a  I-inch  pipe  equivalent 
to  a  2-inch  pipe  by  pressure.  To  make  a  i-inch  pipe  equivalent 
to  a  3-inch  pipe  by  pressure  would  require  a  pressure  which  would 
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be  the  square  of  about  i6  or  256  ounces.  To  make  it  equivalent 
to  a  4-inch  pipe,  you  would  have  to  take  the  square  of  32  or  1,024 
ounces  to  make  a  i-inch  pipe  equal  to  a  4-inch  pipe  in  conduc- 
tivity. Now,  Mr.  Shelton  has  gone  into  the  use  of  higher  pressure 
and  is  getting  practical  results  from  it.  I  have  never  seen  any 
detailed  tests  on  the  results  he  was  getting ;  1  have  never  seen  any 
accurate  measurements  to  tell  whether  his. candle-power  has  repre- 
ciated  or  not.  I  believe  it  will  be  depreciated  not  only  by  com- 
pression but  by  the  velocity  of  the  flow,  which  induces  all  the  evil 
effects  of  impact  and  resembles  the  very  process  we  use  for  taking 
tar  and  the  heavier  vapors  out  in  our  manufacturing  plants.  \ow, 
I  do  not  know  that  the  flow  has  been  increased  in  any  faster  ratio 
than  Pole's  formula.  I  have  never  seen  any  figures  that  disproved 
Pole's  formula,  and  it  seems  to  me  that  the  pressure  required  is 
so  enormous  that  if  you  are  going  to  have  any  great  volume  of 
delivery  you  can  better  afford  to  put  in  a  larger  pipe  and  stick  to 
reasonably  lower  pressures.  Now,  another  consideration  is  the 
great  loss  resulting  from  the  compression  of  air  or  gas.  Take 
this  air  transmission  plant  in  IMichigan,  and  the  efficiency  of  that 
plant  is  about  30  per  cent. ;  the  transmission  and  mechanical 
deficiency  is  10  per  cent. ;  and  the  other  60  per  cent,  is  thermal  loss. 
As  soon  as  you  start  to  rim  up  the  pressure  of  a  gas  you  are  dissi- 
pating more  or  less  heat.  The  reason  I  asked  for  a  contribution 
on  this  subject  was  with  the  hope  of  getting  about  half  a  dozen 
gas  engineers  here  so  that  they  could  whip  this  whole  thing  out 
and  let  the  gas  men  of  this  Association  see  how  far  they  were  war- 
ranted in  using  high  pressure,  and  what  were  its  limitations.  I 
find  an  impression  in  the  gas  fraternity  that  high  pressure  has  no 
limitations.  I  know  that  it  has  some.  I  also  know  that  high 
pressure  has  certain  applications  where  they  can  advantageously 
be  made.  What  I  wanted  to  do  was  to  get  four  or  five  men  here 
and  get  them  to  quarreling  over  it.  and  when  they  got  through  the 
members  of  this  Association  would  know  about  what  the  limita- 
tions of  high  pressure  were  and  what  the  limitations  of  low 
pressures  were. 

Mr.  Littleii.\le;s  : — I  would  like  to  supplement  my  previous 
remarks  by  stating  that  I  had  more  particularly  in  mind  the  deliv- 
ery of  gas  at  long  distances,  distributing  under  high  pressure, 
which  would  be  the  case  in  carrying  it  from  central  points 
to  surroimding  towns  or  villages.  That  is  my  highest  appreciation 
of  it  rather  than  the  distributing  under  high  pressure  at  short 
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distances,  because  I  know  it  is  available  for  long  distances  and 
that  is  the  point  wherein  I  appreciate  its  great  value. 

Vice  President  Andrews: — Mr.  Shattuck,  we  would  be  glad 
to  hear  from  >'ou  on  this  matter,  inasmuch  as  you  are  familiar 
with  what  is  being  done  at  Darby. 

Mr.  SH.vrrucK : — Most  of  the  features  of  our  plant  have  been 
covered  very  thoroughly  in  papers  written  by  Mr.  Shelton,  so 
that  you  probably  all  know  of  the  work  doing  there.  We  are  sup- 
plying gas  under  high  pressure  locally  to  every  consumer;  we 
have  a  low-pressure  system  through  five  towns  and  a  high- 
pressure  system  through  seven,  an<l  we  arc  about  to  consolidate 
the  two  plants  and  shut  down  one  of  them,  connecting  our  low- 
pressure  direct  with  the  high-pressure,  so  that  the  entire  system 
outside  of  one  large  city  will  \k  a  high-pressure  system.  I  do  not  , 
think  we  would  recommend  for  a  minute  the  taking  up  of  low- 
pressure  mains  and  putting  high  pressure  in  place  of  them,  but  for 
suburban  territory  where  we  could  not  borrow  the  money  to  put 
in  a  low-pressure  system,  the  only  thing  we  could  do  was  to  put 
in  a  high-pressure  system  in  our  case.  We  are  getting  a  nice 
return  for  the  money  invested  and  it  is  the  character  of  country 
which  I  doubt  will  ever  be  thickly  populated  enough  to  warrant 
taking  up  the  high-pressure  system  and  installing  a  low-pressure 
system.  It  is  largely  residential  and  I  think  it  is  the  ideal  system 
for  that  territory.  For  instance,  we  are  running  a  line  of  i  J^-inch 
pijie  and  we  have  25  to  40  consumers  per  mile.  \\'c  can  do  a  nice 
business  on  the  investment  by  the  high-pressure  system,  whereas 
with  a  low-pressure  system  we  would  want  a  great  many  more 
than  that.  We  are  experimenting  in  pumping  gas  by  putting  in 
more  economical  engines,  using  duplex  compressors  and  cutting 
the  steam  consumption  anywhere  from  70  to  80  pounds  per  horse- 
power down  to  less  than  30,  and  by  compounding  we  can  do  even 
better  than  that,  cutting  it  down,  perhaps,  to  20  pounds.  That 
makes  the  pumping  per  t.ooo  feet  very  cheap,  less  than  one  cent: 
just  how  much  cheaper  than  that  I  cannot  state  without  further 
experiments,  but  we  will  be  in  shape  before  very  long  to  tell  accu- 
rately just  what  it  costs  to  pump  gas  at  high  pressure.  The  candle- 
|K>wer  does  npt  seem  to  be  affected  by  compression,  that  is,  com- 
mercially. It  has  not  been  tested  with  a  l>ar  photometer,  but  with 
an  ordinary  jet  photometer — rigge<l  up,  the  high  pressure  and  the 
low  pressure  to  the  same  jet  photometer,  the  high-pressure  gas 
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showing  about  one  candle-power  more  than  the  low-pressure.  The 
reason  of  that,  I  suppose,  is  because  of  the  condensation  from 
compression,  which  seems  to  change  its  specific  gravity,  dropping 
out  the  moisture  and  making  it  lighter,  but  commercially  you  may 
say  that  there  is  no  loss  in  candle-power. 

H.  A.  Carpenter: — Has  there  been  anything  said  about  the 
amount  of  gas  that  anyone  of  these  small  lines  is  delivering  under 
a  given  pressure?  The  velocity  of  flow  is  the  troublesome  point 
I  should  think,  and  I  have  not  seen  any  figures  given  in  any  of 
these  papers  touching  on  that  point. 

Mr.  Sh.attuck: — We  find  in  the  crude  experiments  we  have 
made  that  we  are  getting  about  25  per  cent,  more  delivery  than 
the  theoretical  formula,  as  far  as  we  have  been  able  to  ascertain 
so  far.  I  made  an  attempt  only  recently,  after  measuring  the 
actual  discharge  of  ij-j-inch  pipe  through  2,400  feet,  and  with  the 
consumer  burning  the  gas  10  feet  per  minute  through  a  2,400-foot 
pipe  of  Ij4  i"*^h  I  found  that  the  pressure  in  the  line  fell  so  slowly 
that  practically  the  record  was  not  of  much  value.  For  instance, 
we  were  not  pumping  at  the  time  and  the  pressure  on  the  main 
line  was  18  pounds  and  at  the  end  of  this  service  it  stood  at  i8j.j, 
so  that  the  pressure  was  going  down  very  slowly  on  the  main  line, 
but  falling  less  slowly  on  the  service  from  which  they  were  burn- 
ing the  10  feet  a  minute,  but  as  I  said  before.we  find  about  25  per 
cent,  more  delivery  from  the  crude  experiments  we  have  made 
than  the  theotretical  formula  would  indicate. 

Mr.  Doherty  : — In  other  words,  Mr.  Shattuck  finds  that  the 
flow  of  the  gas  is  as  the  square  root  of  the  pressure — that  that  law 
is  not  accurate  for  high  pressure, 

Mr.  Shattuck: — Xot  accurate  for  high-pressure  gas  dis- 
tribution. 

Mr.  Doherty  : — How  do  you  explain  that  fact? 

Mr.  Shattuck: — I  am  at  a  loss  to  explain  it.  Whether  that 
law  is  working  out  specific  gravitj'  I  cannot  say.  It  is  an  air  law, 
I  think.    I  do  not  think  it  is  true  for  all  gases  at  high  pressure. 

Mr.  Doherty: — Mr.  President,  the  law  that  the  flow  of  gas 
is  as  the  square  root  of  the  pressure,  and  taking  the  drop  of  press- 
ure through  the  pipe  as  the  pressure  factor,  I  know,  is  not  strictly 
correct.  The  flow  is  greater  than  that.  Now  I  never  wanted  to 
appear  as  trying  to  help  the  advocates  of  high  pressure  out  in  the 
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way  of  explanations  for  the  upsetting  of  our  old  formulas  and 
laws.  I  know  that  Pole's  formula  does  not  apply  to  high  pressure, 
and  I  cannot  see  but  that  all  energy  put  into  the  gas  in  compress- 
ing it  results  in  adding  that  much  to  its  conductivity.  There  is 
nothing  else  to  come  from  pressure  because  you  pick  up  the  nec- 
essary temperature  in  the  ground  and  it  virtually  stays  at  a  con- 
stant temperature  and  that  energy  is  stored  up  in  the  gas  and  it 
must  dissipate  itself  some  place  and  does  so  in  increased  conduc- 
tivity. That  is  a  nice  little  problem  in  thermodynamics  that  I  do 
not  care  to  tackle.  But,  still  I  do  not  think  there  is  a  great  deal 
in  high-pressure  systems. 

Mr.  Moses  : — We  are  making  preparations  to  put  in  about  39 
or  40  miles  of  high-pressure  pipe  and  will  start  on  it  in  about  two 
weeks.  It  will  run  from  20  to  30  pounds.  We  expect  to  deliver 
150,000  feet  an  hour  at  38  miles  and  do  it  with  a  12-inch  pipe. 
The  12-inch  pipe  is  rated  at  about  185,000  feet  capacity. 

Mr.  Dunbar: — I  asked  as  to  the  relative  efficiency  of  com- 
pressors or  exhausters  working,  say  at  5  or  10  pounds  pressure. 
I  wish  some  one  who  can  would  give  me  information  on  that  sub- 
ject. 

E.  D.  Johnson: — There  have  been  no  very  accurate  tests: 
made  between  compressors  and  high-pressure  exhausters,  but 
from  the  practical  results  obtained  by  those  who  are  using  them 
I  will  say  that  they  prefer  the  exhauster  on  account  of  the  first 
cost  largely.  In  one  instance,  I  remember  where  the  test  was 
made  with  air — not  with  gas — and  the  effieciency  of  the  exhauster 
from  three  to  seven  and  one-half  pounds,  was  a  higher,  mechan- 
ical efficiency  as  well  as  volumetric,  than  the  air  compressor. 
Beyond  seven  and  one-half  pounds  I  guess  the  ordinary  com- 
pressor will  have  the  advantage,  but  below  that  with  the  water 
backing  for  the  rotary  machine  we  get  a  higher  efficiency  than  the 
air  compressor,  and  with  air  I  presume  it  would  be  the  same  as 
with  gas. 

Mr.  Siiattuck: — An  ideal  compressor  to  my  mind  is  one  that 
has  mechanically  actuated  inlet  valves  measuring  a  full  cylinder 
at  each  stroke.  These  valves  are  operated  practically  like  the 
Corliss  valves.  We  have  an  engine  of  that  kind  at  present  and  the 
slip  in  the  machine  must  be  very  little  indeed. 

Mr.  Carpenter  : — I  think  that  it  might  be  a  good  plan  for  this 
Association,  perhaps,  to  appoint  some  one  of  the  gas  companies 
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or  engineers  of  gas  companies  interested  in  this  subject  to  make 
experiments  on  the  delivery  of  artificial  gas  through  various 
lengths  of  different  sized  pipes  at  varying  pressure  so  as  to  settle 
this  question.  If  Pole's  formula  is  wrong  and  no  one  can  come 
forward  to  substitute  one  that  is  correct,  why  I  should  think  it 
would  be  to  our  advantage  to  settle  this  matter  by  experiment  as 
soon  as  convenient. 

Mr.  Dohebty: — I  think  it  would  be  rather  a  hard  thing  for 
this  Association  to  get  anbody  to  take  up  an  experiment  of  that 
sort.  I  have  thought  about  it  and  have  given  it  a  great  deal  of 
consideration.  It  cannot  be  done  without  a  great  deal  of  work 
and  a  great  deal  of  expense,  but  what  I  think  the  Association 
could  do  would  be  to  appoint  a  committee  to  prescribe  how  such 
a  test  might  be  made — that  is  the  stumbling  block — to  get  some 
accurate  data.  I  simply  suggest  this  to  Mr.  Carpenter,  and  then 
he  can  formulate  his  motion  accordingly.  I  would  suggest  that 
he  word  it  so  that  it  would  authorize  the  appointment  of  a  com- 
mittee to  prescribe  methods  for  determining  the  law  governing 
the  flow  of  gases  at  all  pressure,  then  any  gas  company  can  take 
it  up  very  easily, 

Mr.  Carpexter  : — I  did  not  intend  to  make  a  motion,  but 
simply  a  suggestion. 

J.  O.  Joiixston': — Perhaps,  if  you  are  about  to  appoint  a  com- 
mittee, I  might  suggest  how  they  could  obtain  some  little  informa- 
tion at  least.  Natural-gas  companies  have  had  a  large  experience 
in  piping  gas  under  varying  pressures,  and  from  such  experience 
are  fully  convinced  that  the  formulas  from  which  tables  are  con- 
structed are  not  accurate;  and,  in  my  opinion,  accurate  figures 
can  only  be  arrive<1  at  when  the  changed  conditions  of  velocity 
and  friction  are  taken  into  consideration.  I  believe  that  the  engi- 
neers of  natural-gas  companies  controlled  by  the  Standard  Oil 
Company  have  made  some  thorough  tests  in  this  direction,  and 
undoubtedly  valuable  information  could  be  secured  from  them. 
My  own  experience  in  the  measurement  of  gas  under  var)'ing 
pressure  has  been  by  the  use  of  the  Pitot  gage,  tc^ether  with  the 
formulas  and  tables  prepared  by  Professor  Robinson,  which  under 
moderate  pressures  are  fairly  accurate,  as  shown  by  the  meter 
measurement  of  the  same  gas.  However,  I  find  that  where  there 
is  an  increase  of  pressure  that  there  is  an  increase  in  the  meter 
measurement  of  the  gas  over  and  above  the  amount  shown  as 
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measured  by  the  Pitot  gage.  I  believe  the  reason  for  this  discrep- 
ancy is  due  to  the  fact  that  existing  formulas  do  not  take  into 
consideration  the  changed  conditions  of  friction  and  velocity.  My 
idea  is  that  by  an  increase  of  pressure  you  have  a  much  greater 
increase  of  velocity  in  the  center  of  the  pipe  without  a  correspond- 
ing increase  of  resistance,  and  that  if  accurate  data  could  be 
secured  it  would  be  found  that  from  5  to  50  per  cent,  more  gas 
would  pass  through  a  line  with  increased  pressures  than  the 
amount  figured  from  existing  formulas  and  tables, 

COMMITTEE  ON  FLOW  OF  GAS  UNDER  PRESSURE. 

Vice  President  Andrews  : — I  am  sure  the  opinion  Mr.  John- 
ston has  just  given  us  is  very  valuable  as  indicating  what  is  being 
done  along  similar  lines  in  natural  gas  and  if  Mr.  Carpenter  will 
make  a  motion  covering  the  point  brought  up  a  few  moments  ago 
I  shall  be  glad  to  put  it  to  the  Association. 

.  Mr.  Carpenter:—!  move  you,  Mr.  Chairman,  that  the  Presi- 
dent appoint  a  committee  to  investigate  the  subject  of  the  law 
governing  the  flow  of  artificial  gas  at  high  pressure  or  at  pressures 
above  the  ordinary. 

Mr.  Littlehales: — I  second  the  motion.  I  presume  that 
would  include  the  President's  suggestion  of  ascertaining  the  best 
practical  mode  of  carrving  it  out  ? 

Mr.  Carpentkr:- — Of  course,  my  motion  is  intended  to  com- 
prehend the  appointment  of  a  committee  to  cover  the  subject  as 
fully  as  it  can  in  whatever  direction  seems  advisable,  and  to  report 
at  some  future  time. 

The  above  motion,  being  duly  seronded,  was  then  unanimously 
adopted. 

President  Dohertv,  resuming  the  chair,  said :  Has  anybody 
anything  to  add  on  this  subject?  I  will  appoint  on  that  committee 
Messrs.  H.  A.  Carpenter,  Pittsburgh,  Pa. ;  J.  O.  Johnston,  Colum- 
bus, O.,  and  J.  D.  Shaltuck,  Darby,  Pa.  And  I  will  request  that 
that  committee,  if  it  cannot  determine  by  experiment  these  dis- 
puted points,  will  report  as  soon  as  possible  on  the  best  method  of 
making  such  a  test,  so  that  any  one  without  the  technical  knowl- 
e<Ige  can  undertake  the  test  if  desired.  We  will  now  take  up  the 
discussion  of  the  subject,  "Recent  Developments  in  By-Prochict 
Coke  Ovens,"  by  Dr.  F.  Schniewind,  Thomas  Littlehales  and  C, 
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W,  Andrews,    Dr.  Schniewind  is  with  us,  and  I  will  ask  him  to 
read  his  contribution  on  this  subject. 

Dr.  F.  Schniewind,  of  New  York  City,  then  read  on  the 
above  subject  the  following  written  discussion : 

RECENT  DEVELOPMENTS  IN  BY-PRODUCT  COKE 

OVENS. 

DR.    F.    SCHNIEWIND. 

The  coke  oven  has,  of  late,  attracted  the  serious  attention  of  the 
gas  engineer.  "Coke-oven  gas"  has  been  recovered  in  by-product 
coke  ovens  for  many  years,  especially  on  the  European  continent. 
The  United  States  and  England  were  slow  in  changing  from  the 
beehive  oven  to  the  modern  tj'pe,  but  recently  the  introduction  of 
by-product  coke  ovens  into  the  United  States  has  made  very  sat- 
isfactory progress. 

There  are  in  ail,  in  operation  and  in  course  of  construction  in 
the  United  States  and  Canada,  about  3,000  by-product  coke  ovens. 
B\'  far  the  larger  number  of  these  plants  has  been  buiit  by,  or 
according  to  plans  furnished  by  the  United  Coke  and  Gas  Com- 
pany. The  list  of  ovens  in  operation  and  in  course  of  construction 
is  as  follows : 
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The  latter  plants  have  a  daily  charging  capacity  of  8  net  tons 
of  coal  per  oven  per  day,  while  the  earlier  plants  vary  between  5 
and  6  net  tons.  The  entire  charging  capacity  of  all  these  plants  is 
about  14,350  net  tons  of  coal  per  day. 

It  is  unnecessary  to  give  a  detailed  description  of  the  process 
here,  which  may  be  found  in  a  paper  recently  read  before  the 
International  Engineering  Congress  at  Glasgow.  In  order  to  give 
an  idea  of  the  construction  of  the  ovens,  a  large  picture  of  the 
Camden  (N.  J.)  plant,  now  in  the  course  of  construction,  may  be 
referred  to,  which  is  exhibited  here.  It  shows  the  detailed  con- 
struction of  the  ovens  proper.  Another  picture  of  our  new  type 
of  ovens,  as  described  in  the  Glasgow  paper,  is  being  prepared. 
The  United  Coke  and  Gas  Company  will  be  glad  to  furnish  copies 
of  these  pictures,  as  well  as  the  copies  of  the  paper  referred  to 
above.  The  plant  at  Hamilton,  O.,  is  very  similar  to  the  Camden 
plant,  the  only  exception  is  that  the  coke  wharf  has  an  angle  of 
about  33  degrees,  while  the  coke  wharf  of  the  Camden  plant  is 
almost  level. 

It  is  the  desire  to  discuss  the  subject  especially  from  a  point 
of  view  which  will  interest  the  members  of  the  Ohio  Gas  Light 
.■\ssociation,  and  consequently  the  process  will  be  described  only 
in  a  general  way. 

The  retort  coke-oven  process  in  its  principles  is  closely  allied 
to  the  coal-gas  retort  process.  Instead  of  charging,  however,  into 
the  retort  only  a  few  hundred  poimds  of  high  grade  gas  coal,  the 
retort  coke-oven  receives  a  charge  of  16,000  pounds  of  coking  slack 
coal.  If  no  slack  coal  is  available  the  coal  is  crushed  before  chain- 
ing it  into  the  retorts. 

Products. — On  average  coking  coals  the  following  yields  are 
obtained;  75  per  cent,  coke,  of  which,  for  instance,  at  Hamilton, 
0.,  90  to  95  i>er  cent,  is  foundry  grade,  5  to  6  per  cent,  tar,  i  to 
1.25  per  cent,  sulphate  of  ammonia,  which  is  shipped  either  in  the 
form  of  sulphate,  or  in  the  form  of  concentrated  liquor,  and  4,000 
to  5,000  cubic  feet  of  surplus  gas  per  net  ton  of  18  to  20  candle- 
power,  and  approximately  700  B.  T.  U.  per  cubic  foot. 

The  old-fashioned  gas  retorts  are  heated  by  a  part  of  the  coke, 
while  the  by-product  coke  oven  is  heated  by  a  part  of  the  gas.  The 
coke-oven  gas  has  only  become  important  for  illuminating  pur- 
poses, since  it  has  been  fractionally  separated.  It  has  been  shown 
that  the  gas  driven  off  in  the  earlier  part  of  the  coking  process, 
while  the  temperature  of  the  coal  charge  is  still  low,  is  of  a  very 
much  higher  illuminating  and  fuel  value  than  the  later  producL 
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In  our  modem  ovens  the  second  or  poorer  fraction  is  burned  under 
the  ovens  in  order  to  produce  the  heat  necessary  for  the  coking 
process,  while  the  first  or  richer  fraction  is  distributed  as  an  illum- 
inating gas. 

The  coke  can  be  used  either  for  metallurgical  purposes  (blast 
furnaces,  foundries,  etc.),  or  for  boiler  iiring,  domestic  purposes^ 
etc. 

MeiaUuTj^ical  Coke. — The  consumption  of  metallurgical  coke 
in  Ohio  is  very  large ;  it  is  second  only  to  that  of  Pennsylvania. 

No  accurate  statistics  are  available  for  the  amount  of  coke  used 
by  foundries  and  for  miscellaneous  metallurgical  purposes.  The 
production  of  the  Ohio  blast  furnaces,  according  to  latest  statis- 
tics, is  as  follows : 

Production  of  pig  iron  in  Ohio  in  igoi  by  districts : 

Mahoning  Valley   1,404,857 

Hocking  Valley 35.ooo 

Lake  Counties   783,490 

Hanging  Rock   299,301 

Miscellaneous 793.7IO 

Total,  long  tons 3,316,358 

Each  gross  ton  of  pig  iron  requires  nearly  one  net  ton  of  coke. 
This  tremendous  amount  of  3,300,000  net  tons  of  coke  has  been 
entirely  made  in  beehive  ovens,  with  the  exception  of  the  com- 
paratively insignificant  output  of  the  50  Otto-Hoffmann  ovens  at 
Hamilton,  O. 

The  production  of  i  net  ton  coke  in  beehive  ovens  requires  lyz 
net  tons  of  average  coking  coal,  but  in  by-product  ovens  only 
Ij4  net  tons  are  required.  The  coal  consumption  for  the  produc- 
tion of  the  above  3,300,000  net  tons  beehive  coke  has  therefore, 
been  4,950,000  net  tons,  while  in  by-product  ovens  it  would  have 
been  only  4,400,000  net  tons,  a  waste  on  coal  account  alone  of 
550,000  net  tons. 

As  stated  above  average  coking  coals  yield  in  our  by-product 
coke  ovens  at  least  5  per  cent,  tar,  i  per  cent,  sulphate  of  ammonia, 
and  per  net  ton  of  coal  at  least  4,000  cubic  feet  of  surplus  gas.  If 
the  3,300,000  net  tons  coke  would  be  produced  in  by-product  ovens 
the  following  enormous  ([uantities  of  gas,  tar  and  ammonia  would 
be  saved  every  year : 

220,000  net  tons — 880,000  barrels  tar, 

44,000  net  tons  sulphate  of  ammonia. 

17,600,000,000  cubic  feet  illuminating  gas. 
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In  addition  to  this,  as  stated  above,  550,000  net  tons  of  coal 
less  would  have  been  consumed. 

It  is  not  probable  that  such  outrageous  waste  is  likely  to  con- 
tinue. 

Almost  the  entire  blast  furnace  coke  (3,300,000  net  tons)  and 
in  addition  to  this  several  hundred  thousand  tons  of  foundry  coke 
have  been  brought  into  Ohio  from  other  states,  chiefly  from  the 
Connellsville  district,  Pa,  The  Ohio  production  of  coke  has  been 
less  than  100,000  net  tons  per  year,  which  figure  has  recently  been 
slightly  increased  by  the  product  of  the  50  Otto-Hoffmann  ovens 
at  Hamilton. 

Since  the  introduction  of  by-product  coke  ovens  other  coal 
fields  outside  of  the  Connellsville  district  have  been  made  avail- 
able for  the  manufacture  of  metallurgical  coke.  These  coals  did 
not  produce  in  beehive  ovens  a  coke  suitable  for  blast  furnace  use. 
It  is  far  more  economical  to  transport  the  coal  from  the  mines  to 
the  blast  furnaces  and  convert  it  there  into  coke  in  by-product 
ovens  instead  of  coking  the  coal  in  beehive  ovens  at  the  coal  mines, 
and  shipping  it  long  distances' to  the  furnaces.  The  freight  on  a 
ton  of  coke  is  higher  than  the  freight  on  the  amount  of  coal  re- 
quired for  its  production.  The  reason  for  this  is  that  the  coal  can 
be  transported  and  handled  much  more  econmically  than  coke. 
Furthermore,  coke  breaks  up  considerably  during  transportation 
and  when  handled  repeatedly. 

The  smoke  nuisance  and  the  great  area  required  by  beehive 
■ovens  made  the  erection  of  these  ovens  at  the  point  of  coke  con- 
sumption impracticable.  \\'ith  the  by-product  coke  ovens  this  is 
.lifFerent;  there  is  no  objection  to  the  erection  of  these  plants  in 
or  near  cities,  consequently,  it  is  reasonable  to  expect  that  the 
manufacture  of  metallurgical  coke  will  be  moved  from  the  remote 
coke  districts  to  the  iron -manufacturing  centers,  and  hence  many 
of  the  Ohio  cities  may  expect  to  see  by-product  coke  ovens  and 
coke-oven  gas  at  their  doors. 

Domestic  Coke. — It  is  not  necessary  to  discuss  the  question  of 
domestic  coke,  as  you  are  so  familiar  with  this  subject.  The  re- 
sults which  are  obtained  especially  at  Everett,  Mass.,  in  regard  to 
the  disposal  of  the  large  output  has  been  surprising  to  ail  of  us. 
There  is  a  crying  demand  in  all  large  cities  which  are  situated  in 
or  near  bituminous  coal  districts,  for  a  smokeless  fuel,  and  on 
account  of  the  high  price  of  anthracite  we  have  no  doubt  that  the 
coke  is  destined  to  take  the  place  of  the  more  expensive  anthracite, 
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and  of  the  unclean  bituminous  coal  for  all  domestic  purposes,  in 
■office  buildings,  etc. 

It  should  be  borne  in  mind  that  the  coke  is  of  a  very  mucli 
superior  quality  as  compared  with  the  ordinary  gas-house  coke, 
and  that  it  is  successfully  used  for  many  purposes  where  gas-house 
coke  has  met  with  no  success. 

The  prices  of  tar  and  ammonia  have  kept  up  very  well,  not- 
withstanding the  large  output  of  these  by-products  which  is  now 
being  produced  by  the  various  plants  in  operation.  Most  of  the 
products  of  these  plants  have  been  sold  on  long-time  contracts. 

Gas. — The  quality  of  the  gas  has  already  been  mentioned 
above.  A  net  ton  of  average  coking  coal,  giving  about  9,000 
cubic  feet  of  gas,  gives  on  an  average  4,000  cubic  feet  of  surplus 
gas.  If  the  first  fraction  of  the  gas  is  collected  separately  these 
4,000  cubic  feet  have  about  18  or  19  candie-power  without  any 
enriching.  The  5,000  cubic  feet  of  poor  gas  used  for  heating  the 
ovens  still  have  about  8  to  9  candie-power.  This  candle-power  is 
almost  entirely  due  to  benzol  vapors,  which  can  readily  be  ex- 
tracted, consequently,  the  candle-power  of  the  rich  gas  may  be  still 
further  increased  by  adding  this  benzol.  Of  course  there  is  a  limit 
in  regard  to  the  candle-power  of  the  gas,  because  coal-gas  of 
higher  candle-power  becomes  smoky,  but  we  have  found  from 
actual  experience  that  at  Everett,  a  20-candle-power  coke-oven 
gas  does  not  produce  objectionable  smoke.  For  further  informa- 
tion the  above-mentioned  paper  may  be  referred  to  again. 

Conclusion. — You  have  honored  me  by  asking  me  to  start  a 
discussion  of  this  very  interesting  subject.  It  is  impossible  to 
exhaust  this  subject  within  a  short  paper,  and  I  have  consequently 
refrained  from  all  technical  details.  It  is  my  purpose  only  to  call 
attention  to  the  importance  of  this  subject,  especially  in  your 
district.  I  have  endeavored  to  show  that  the  by-product  coke 
ovens  are  bound  to  come,  both  for  the  supply  of  coke  to  the  Ohio 
blast  furnaces  and  for  the  supply  of  smokeless  fuel  to  cities.  The 
by-product  coke  ovens  have  for  many  years  been  in  operation  and 
remunerative  as  coke  producers  only  even  when  the  gas  was 
wasted.  This  waste  of  the  gas,  however,  has  now  been  overcome 
because  the  quality  has  been  brought  up  to  such  a  degree  that  even 
the  best  coal-gas  manufactured  by  the  old  retort  process  cannot 
be  compared  with  it. 

As  the  erection  of  these  plants  in  your  district  is  bound  to 
come,  will  the  gas  be  wasted  ? 
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Thomas  Littlehales,  of  Syracuse,  N.  Y.,  then  read  his. 
written  discussion  on  this  subject,  as  follows: 

BY-PRODUCT  COKE  OVENS. 

THOMAS  LITTLEHALES. 

When  your  Secretary  sent  me  an  urgent  request  to  say  some- 
thing on  the  subject  of  "Recent  Developments  in  By-product  Coke 
Ovens,"  it  did  not  appear  to  me  that  I  could  say  much  more  than 
I  had  said  in  the  paper  I  had  the  honor  of  presenting  at  the  Boston 
meeting  of  the  American  Gas  Light  Association,  in  October  last, 
and  it  was  only  in  the  hope  that  the  re-oiiening  of  the  subject  here 
might  lead  to  a  discussion  in  which  otlier  members  of  the  Gas 
Fraternity  may  be  induced  to  express  their  views  pro  and  con,  and 
throw  more  Hght  on  the  question,  that  I  appear  before  you. 

The  incessant  and  imperious  demands  which  the  multifarious 
daily  duties  of  a  gas  manager  impose,  prevent  him  giving  to  new 
subjects  that  lengthy  and  continuous  investigation  necessary  to  get 
at  all  the  facts ;  much  has  to  be  taken  on  trust ;  and  often  when 
experiments  are  made  without  sufficient  knowledge  beforehand 
of  all  the  factors  invoIve<!,  they  lead  to  costly  and  often  dishearten- 
ing experiences ;  nevertheless,  we  are  indebted  to  the  men  who 
attempt  them,  because  so  much  may  be  learned  even  by  a  failure: 
and  there  are  but  few,  of  even  the  most  successful  undertakings, 
that  have  not  had  a  share  of  these  costly  and  disheartening  ex- 
periences in  their  early  stages ;  but  as  "hope  springs  eternal  in  the 
human  breast,"  especially  when  that  breast  is  supported  by  the 
backbone  of  the  average  gas  man,  he  is  not  easily  downed  or  dis- 
heartened, although  there  is  a  streak  of  conservatism  in  most  of 
us  that  leads  us  generally  to  prefer  following  well-trodden  paths, 
rather  than  risk  stubbing  our  toes  against  obstacles  that  may  be 
obscured  in  untrodden  ones. 

An  unusual  opportunity  having  occurred  to  me  for  giving  con- 
tinued study,  investigation  and  observations  of  retort-oven  work- 
ing results,  advantage  was  taken  of  it,  and  the  results  and  con- 
clusions so  reached  are  t>efore  my  gas  brethren  in  the  paper  re- 
ferred to. 

Before  commencing  investigating  the  retort  ovens,  there  was 
a  pretty  strong  conviction  in  my  own  mind,  that  as  gas  producers 
the  ovens  were  simply  not  in  it  with  relorts:  and  if  that  were  all 
there  was  to  the  question,  viz.,  ovens  as  gas  producers,  the  same 
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position  might  probably  be  maintained  to-day :  but  that  is  not  by 
any  means  the  case ;  other  factors  than  gas  production  have  so 
important  a  bearing  upon  the  question,  that  one  can  safely  use  the 
old  aphorism  about  "circumstances  altering  cases."  And  it  may 
not  be  out  of  place  to  indicate  to  you  the  facts  that  changed  my 
former  views  on  the  ovens  as  compared  with  gas  retorts. 

On  looljing  into  the  retort  oven  working  for  the  first  time, 
the  first  thing  that  will  probably  strike  a  gas  man.  will  be  the  fact 
that  from  the  time  the  coal  reaches  the  siding  in  the  cars,  until 
the  coke  is  quenched,  every  part  of  the  coal  and  coke  handling  is 
done  by  machinery,  except  the  pulling  of  the  levers  to  open  and 
close  the  valves  letting  the  coal  into  the  charging  larries  and 
again  from  these  larries  into  the  ovens.  As  he  watches  the  filling 
of  three  larries,  each  containing  a  little  over  2  tons,  in  a  total  of 
about  3  minutes,  sees  them  emptied  into  the  ovens  almost  as  quick- 
ly, and  when  the  charge  is  burned  off,  sees  the  whole  of  the  coke 
from  say  6j<j  tons  of  coal,  pushed  out  and  quenched  in  about  zyk 
to  3  minutes,  and  the  oven  doors  then  closed  Up  again  ready  to  be 
re-charged,  in  4  or  5  minutes,  he  will  begin  to  realize  that  the 
ideal  of  all  progressive  gas  men,  to  substitute  machinery  for  the 
arduous  labor  of  stoking,  is  about  reached;  and  mind  you,  the 
simplicity  of  operations  being  such  as  to  enable  any  ordinary 
laborer,  without  previous  training  or  experience,  to  perform  them 
satisfactorily;  it  will  soon  begin- to  appeal  very  strongly  to  his 
common  sense  and  judgment  to  say  nothing  as  to  his  ideas  as  a 
manager,  as  to  its  probable  effect  on  the  balance  sheet  at  the  end 
of  the  year.  It  seems  to  me  to  be  so  plain  and  self-evident  that  the 
proverbial  "blind  man  on  the  galloping  horse"  could  almost  see  it. 

The  questions  will  then  arise  about  the  relative  areas  of 
ground  occupied ;  the  relative  cost  of  construction  to  gas  made  as 
compared  with  the  retorts,  the  fuel  account,  the  wear  and  tear 
charges,  as  compared  to  retort  methods ;  and  then  when  all  things 
are  taken  into  account,  losses  and  gains  considered,  by  which 
method  can  most  money  be  made,  and  under  what  conditions  can 
the  ovens  be  advantageously  operated. 

According  to  my  figuring,  when  the  whole  thing  was  summed 
up,  the  advantage  was  largely  on  the  side  of  the  ovens ;  in  short, 
that  given  an  outlet  for  coke,  the  oven  operators  could,  at  a  fair 
profit,  put  gas  into  the  holders  of  a  gas  company  at  a  price  suf- 
ficiently lower  than  a  gas  company  can  make  it,  as  to  have  an  im- 
portant influence  on  the  profits  of  a  gas  company,  or  in  reduction 
of  the  price  of  gas  to  the  consumer. 
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There  does  not  appear  to  be  any  new  facts  or  figures  of  im- 
portance to  present  to  you,  other  than  those  given  in  my  paper  at 
Boston,  and  as  that  paper  has  been  printed  in  The  American  Gas 
Light  Journal,  November  25,  and  Progressive  Age,  December  16, 
it  is  assumed  they  have  been  before  you,  or  that  you  can  readily 
refer  tliereto,  so  your  time  will  not  be  taken  up  in  going  over 
them  again,  further  than  to  give  a  resume  of  the  facts,  but  the 
subject  will  be  dealt  with  now,  more  as  a  continuation  of  that 
discussion. 

The  paper  showed  from  one  United  States  Government  report, 
that  the  coal  used  annually  in  the  United  States  for  coke  making, 
was  upwards  of  30,000,000  of  net  tons,  which  was  14  times  a 
greater  quantity  of  coal  than  is  used  in  433  cities  and  towns  in 
coal-gas  making  and  that  the  coke  made  therefrom  in  coke  ovens 
amounted  to  about  20,000,000  of  net  tons ;  and  that  assuming  the 
recovery  of  4,000  feet  of  gas  per  net  ton  of  coal,  at  present  wasted, 
it  amounted  to  120,877,372,000  feet,  more  than  sufficient  to  furnish 
twice  over  all  the  gas  at  present  consumed  in  the  40  largest  cities 
.  in  the  United  States,  allowing  a  consumption  of  4,200  feet  per 
capita  of  population,  and  that  this  was  not  overestimated;  it  was 
shown  from  another  United  States  Government  report  that  the 
consumption  in  433  varidus  sized  cities  and  towns  in  the  Uniied 
States  gave  a  total  of  coal-gas,  oil-gas  and  water-gas  made,  of 
50,385,000,000  feet,  while  the  waste  on  the  basis  before  indicated, 
was  120,877,000,000 ;  so  the  waste  would  more  than  supply  the  433 
cities  and  towns  twice  over ;  and  that  the  further  annual  increase 
in  coke  making  involved  an  annual  increase  in  the  gas  wasted, 
nearly  sufficient  to  supply  the  output  of  25  of  the  largest  gas  com- 
panies in  Massachusetts,  with  an  actual  average  consumption  of 
2,240  feet  per  capita  per  annum,  and  it  appeared  as  though  the 
question  resolved  itself  more  largely  into  one  of  the  decentraliza- 
tion of  coke  manufacture  than  anything  else,  and  of  carbonizing 
the  coal  at  the  points  where  the  waste  gas  and  other  products  could 
be  marketed. 

You  know  that  an  engineer  in  laying  out  a  new  plant  for  any 
purpose  is  supposed  to  take  all  the  conditions  and  peculiarities  of 
that  special  situation  into  account,  so  as  best  to  adapt  things  to 
the  requirements  of  that  particular  case,  to  enable  him  to  obtain 
the  largest  returns  from  the  capital  invested,  so  as  soon  as  suf- 
ficient acquaintance  with  retort-oven  working  and  results  had 
been  obtained  I  started  to  work  in  this  wise:     Assuming  a  large 
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city  at  a  distance,  of  which  all  the  gas-making  data,  cost  of  ma- 
terials, labor,  coal,  etc.,  was  availahle,  and  assuminf^  that  an  ex- 
tension of  plant  of  a  capacity  of  2,000,000  feet  per  day  had  to  be 
provided ;  also,  that  a  knowledge  of  what  retort  ovens  could  do, 
was  desired.  On  this  assumed  basis,  careful  estimates  were  pre- 
pared of  a  coal-gas  plant  for  2,000,000  feet  per  day,  and  given 
a  certain  price  at  which  gas  had  to  be  put  in  holders,  figuring  out 
what  return  should  be  obtained  on  the  investment  on  the  ordinary 
retort  plan.  The  same  course  was  pursued  with  the  retort-oven 
equipment,  figuring  everything  out  on  similar  or  properly  cor- 
responding basis.  The  result  showed  that  under  the  conditions 
of  that  place  gas  from  the  ovens  could  be  put  in  the  holders  with 
a  profit  at  a  price  which  would  mean  an  absolute  loss  on  gas-retort 
methcKls.  The  make  was  then  cut  in  two  and  figured  out  again 
on  1,000,000  feet  per  day,  and  the  ovens  still  had  the  advantage 
as  distinctly  as  before.  Again  and  again,  the  capacity  was  cut  in 
two.  and  also  figured  on  each  sized  plant,  and  with  different  costs 
of  coal,  and  in  every  case  given  the  disposal  of  the  coke,  the 
ovens  were  ahead.  The  data  and  calculations  were  submitted  to 
those  abundantly  able  to  criticise  them,  and  the  soundness  of  my 
position  and  the  correctness  of  my  figures  were  admitted.  The 
subject  has  been  looked  into  from  every  standpoint  I  could  think 
of,  and  there  is  always  one  condition  that  will  enable  a  good 
retort -oven  system  to  be  operated  succcssfulh'  in  very  many  places, 
viz. :  disposal  of  coke ;  and  seeing  that  retort-oven  coke  has  been 
abundantly  demonstrated  to  be  fully  equal  to  that  from  beehive 
ovens  for  metallurgical  requirements,  that  goes  a  long  way  to- 
wards securing  the  necessary  disposal  of  coke. 

The  fact  should  be  borne  in  mind  that  in  Germany  (and  there 
is  no  country  where  science  is  more  thoroughly  applied  in  manu- 
facturing operation  than  in  Germany)  b\'-product  ovens  have  lit- 
erally driven  beehive  ovens  out  of  the  field. 

As  an  instance  to  show  how  metallurgical  coke  users  regard 
the  quality  of  retort-oven  product  as  compared  with  that  from 
beehive  ovens,  the  following  incident  will  show :  On  a  recent  occa- 
sion a  certain  firm  requiring  accommodation  of  a  few  cars  of 
foundry  coke,  appealed  to  another  large  firm  using  both  beehive 
and  retort-oven  coke,  to  help  them  out.  The  answer  came  that 
they  would  let  them  have  beehive,  but  could  not  spare  any  from 
the  retort  ovens,  which  they  preferred  for  their  own  lise. 
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The  main  question,  then,  of  the  successful  and  profitable  opera- 
tion of  retort  ovens,  is  the  disposal  of  the  coke  at  a  fairly  moderate 
price.  Given  that,  all  other  difficulties  can  be  overcome.  The 
remarkable  experience  of  one  gas  company  in  this  state  is  well 
worth  bringing  to  your  notice,  where,  notwithstanding  that  soft 
coal  is  cheap,  the  gas  company,  by  wise  policy  and  able  manage- 
ment, has  so  developed  the  coke  trade  that  not  only  does  it  find  a 
ready  market  for  all  it  produces  at  satisfactory  prices,  but  pur- 
chases large  quantities  from  other  gas  companies  and  from  coke 
ovens  to  supply  the  demand,  and  what  can  be  done  in  one  place 
can  surely  be  done  in  otliers  if  the  same  wise  policy  is  pursued. 

Many  gas  men  who  have  seen  retort  ovens  in  operation  when 
the  gas  was  not  being  marketed,  and  noticing  the  comparatively 
low  illuminating  power  produced  under  those  conditions,  often 
not  more  than  equal  to  8  or  lo  candles,  have  gone  away  with  the 
impression  that  that  was  the  nonnal  condition  and  quality  of  gas 
from  retort  ovens,  whereas,  it  was  only  the  conditions  then  pre- 
vailing, which  could  readily  be  changed  if  requirements  called  for 
so  doing,  because,  under  the  then  conditions,  the  gas  was  of  but 
small  consideration.  As  a  matter  of  fact,  gas  of  just  as  good  qual- 
ity and  illuminating  power  can,  by  proper  manipulation  and  work- 
ing, be  as  easily  obtained  from  retort  ovens  as  from  gas  retorts, 
and  by  the  separation  of  the  gases,  using  the  riched  for  illuminat- 
ing and  the  poorer  for  heating  the  ovens,  a  considerably  higher 
illuminating  power  can  be  obtained  from  the  ovens  than  is  gen- 
erally obtained  in  gas-retort  operations.  This  fact  was  discovered 
years  ago,  and  has  since  been  put  into  practical  operation.  Anal- 
yses of  the  gases  produced  by  the  Paris,  English  and  New  York 
Gas  Companies,  and  of  those  from  retort  ovens,  show  that  they 
are  all  practically  of  the  same  general  character  in  every  respect. 

It  has  been  the  custom  to  build  retort  ovens  in  the  open  air, 
without  any  covering  to  protect  them  or  the  men  operating  them, 
from  the  weather.  Gas  men  generally  will  be  disposed  to  doubt 
the  wisdom  of  this  practice,  and  the  strongest  excuses  I  can  see 
for  it  are  the  saving  in  first  cost,  and  tliat  it  was  the  custom  to 
build  beehive  ovens  in  this  manner  and  retort-oven  constructors 
were  content  to  follow  suit.  If  it  were  thought  better  on  the 
whole  to  have  a  roof  over  them,  there  is  nothing  in  the  way  of 
its  being  done  except  the  expense;  and  probably  the  interest  on 
the  extra  cost  of  the  roof  would  be  made  up  by  the  saving  of  fuel 
in  the  winter  time,  and  by  saving  in  general  wear  and  tear,  to 


;vGooi^Ic 


EIGHTEENTH  ANNUAL  MEETING 173 

say  nothing  of  the  protection  to  the  men  during  stormy  weather. 
Few  gas  men  would  think  of  runnnig  their  retort  houses  for  a 
single  winter  season  without  a  roof. 

While  I  do  not  for  a  moment  wish  to  withdraw  from  the  posi- 
tion previously  taken,  that  the  retort  oven  is  to  play  a  very  im- 
portant part  in  the  gas  manufacturing  industry  in  the  future,  I 
am  inclined  to  think  it  will  be  safer  and  better  for  gas  companies 
and  oven  operators  to  work  together  on  some  equitable  basis  of 
co-operation  to  their  mutual  advantage,  rather  than  for  gas  com- 
panies in  the  present  stage,  to  assume  risks  and  responsibilities 
with  which  the>'  are  not  yet  familiar.  Experience,  which  in  many 
cases  has  been  costly,  is  worth  money,  and  often  much  more  than 
money. 

Where  conditions  exist  for  such  co-operation  as  suggested, 
gas  can  be  put  into  holders  cheaper  than  the  gas  companies  can 
make  it :  often  enough  cheaper  to  make  an  increase  of  from  2  to  3 
per  cent,  per  annum  on  a  fair  capitahzation. 

C.  W.  Andrews,  of  Hamilton,  O.,  then  read  his  contribution 
on  the  same  subject,  as  follows : 

BY-PRODUCT  COKE  OVENS. 

C.    W.    ANDREWS. 

Your  prc^ram  committee  has  requested  me  to  write  a  short 
paper  as  a  continuance  of  the  subject  of  coke-oven  gas,  already 
opened  by  Dr.  Schneiwind,  and  I  feel  that  the  most  interesting 
way  to  present  this  matter  to  this  Association  would  be  to  give 
you  a  sketch  of  the  results  we  are  obtaining  at  Hamilton. 

In  1900  we  were  confronted  with  the  necessity  of  rebuilding 
our  old  plant,  as  we  had  outgrown  its  carbonizing  capacity. 

As  the  maximum  combined  output  of  the  city  is  at  this  time 
nearly  500,000  daily,  we  decided  that  it  would  be  a  better  policy 
to  build  a  large  plant  on  the  latest  lines,  of  sufficient  capacity  to 
take  care  of  the  total  send-out,  and  also  the  probable  increase  of  a 
number  of  years. 

After  due  investigation  of  the  Otto-Hoffmann  system,  as  in- 
stalled by  the  United  Coke  and  Gas  Company,  it  was  adopted  as 
being  the  best  system  for  the  conditions  surrounding  our  location. 

.-\s  you  probably  are  aware  the  Hamilton-Otto  Coke  Company 
started  the  erection  of  their  50-oven  plant  in  July,  1900,  and  the 
first  charges  of  coke  were  pushed  the  latter  part  of  April,  1901, 
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the  plant,  therefore,  taking  to  months  to  erect  and  put  in  opera- 
tion. Tliis  was  considered  fairly  good  time,  considering  the  state 
of  the  market. 

In  course  of  a  couple  of  weeks  of  operation  we  were  able  to 
begin  the  supply  of  gas  to  the  Hamilton  Gas  Light  and  Coke 
Company,  which  company  had  already  made  a  contract  for  its 
supply  with  the  coke  company. 

We  found  that  the  candle-power  was  subject  entirely  to  our 
wishes,  as  we  were  able  to  maintain  any  desired  candle-power  up 
to  19  without  any  difficulty,  and  the  calorific  value  of  the  gas, 
above  that  produced  by  the  retort  process  formerly  used,  was  very 
quickly  demonstrated,  as  expressions  of  satisfaction  were  con- 
stantly received  from  our  patrons,  and  had  not  a  long  and  severe 
strike  of  the  machinists  interfered  we  should  have  put  out  a  very 
large  number  of  gas  stoves  in  atldition  to  those  we  did  in  our  reg- 
ular course  of  business. 

During  the  first  few  months  of  operation  we  made  a  ver>'  large 
percentage  of  domestic  coke,  for  which  a  market  has  easily  Ix'en 
found,  not  only  in  this  vicinity,  but  also  throughout  the  West  and 
Northwest, 

The  foundry  trade,  which  we  exi>ect  to  make  our  main  busi- 
ness, was,  of  course,  gradually  worked  up  until  at  the  present 
writing  we  have  all  the  orders  necessary  to  operate  the  plant  on 
practicallv  foundry  coke ;  the  amount  of  domestic  coke  now  Iwing 
made  not  being  sufficient  to  supply  our  local  demand. 

The  gas  produced  at  the  coke  company's  plant  is  conveyed 
by  a  three-mile  8-irich  pipe  line  to  the  old  works  of  the  gas  com- 
pany, where  it  is  purified  in  the  usual  way  an<l  forced  into  their 
storage  holders. 

In  this  connection  it  might  be  interesting  to  know  that  we  are 
using  high  pressure  exhausters  for  this  service,  which  enables  us 
to  force  gas  at  the  pressure  of  8  feet  of  water  if  desirable.  This, 
of  course,  removes  most  of  the  difficulties  ordinarily  contended 
with  on  low-pressure  hncs  of  this  kind,  as  condensation  or  deposits 
of  naphthaline  can  be  forced  out  of  any  ordinary  traps  and  car- 
ried forward  to  the  drip  pots. 

As  this  is  a  new  proposition  in  this  part  of  the  country-  you 
will  no  doubt  be  interested  to  know  what  were  the  reasons  which 
induced  us  to  go  into  tliis  new  method  of  manufacturing  gas. 

Hamilton,  as  you  probably  know,  has  two  gas  companies,  one 
operated  by  the  Hamilton  Gas  Light  and  Coke  Company,  and  one 
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bj-  the  city  of  Haniiitoii,  each  having  in  conjunction  an  electric 
plant,  so  that  either  company  is  prepared  to  supply  either  gas  or 
electric  lighting,  as  desired. 

The  Hamilton  Gas  Light  and  Coke  Company,  however,  are 
operating  quite  a  large  power  circuit  in  addition,  they  having  over 
400  horse-power  in  motors. 

Their  station  contains  a  gas  engine  of  150  horse-power,  which 
is  used  in  connection  with  a  steam  plant  for  this  service,  as  we 
consider  it  advantageous  to  use  the  gas  in  a  large  engine  of  this 
kind. 

The  city  of  Hamilton  put  its  gas  plant  in  operation  in  1889,  at 
that  time  reducing  the  price  of  gas  to  Si.  This  was  met  by  our 
company  making  the  price  95  cents,  although  the  combined  out- 
put at  that  time  was  only  about  20,000.000  annually.  From  that- 
time  until  1895  the  price  remained  at  ihe  figures  quoted. 

In  the  latter  year  that  price  was  again  reduced  by  the  city  to. 
80  cents  net,  which  price  was  met  by  our  company  without  any 
further  reduction,  and  this  price  still  remains  in  force. 

As  a  result  of  these  low  prices  the  output  of  gas  has  increased 
amazingly,  an<i  with  every  indication  of  a  continuous  growth. 

Since  the  erection  of  our  plant  the  South  Jersey  Gas,  Electric 
and  Traction  Company  has  started  the  erection  of  a  loo-oven  plant 
at  Camden,  K.  J.,  which  will  be  in  operation  early  this  summer, 
and  will  supply  gas  to  a  large  number  of  Js'ew  Jersey  cities. 

The  Maryland  Steel  Company  is  also  erecting  a  plant  of  200 
ovens  at  Sparrow's  Point,  near  Baltimore.  The  surplus  gas  from 
this  plant  will  also  be  used  for  illuminating  purposes. 

Tliere  are,  therefore,  four  plants  either  in  operation  or  under 
construction  tor  the  purpose  of  furnishing  coke-oven  illuminating 
gas. 

DISCUSSION. 

Mr.  Carpenter  : — Mr.  Littlehales  makes  the  statement  in  his 
paper  that  a  coke-oven  plant,  producing  2,000,000  cubic  feet  of 
gas  in  24  hours,  can  put  gas  into  the  holder  at  a  price  that  a 
modern  retort  plant  would  work  at  a  loss.  I  would  like  to  ask 
Mr.  Littlehales  the  cost  of  labor  employed  in  that  plant— that  is, 
in  the  retort  plant— and  at  what  price  he  figured  the  gas-coke. 

Mr.  Littlehales:— In  answer  to  Mr.  Carpenter's  inquiry, 
Mr.  President,  I  will  state  that  I  estimated  the  operation  of  a 
plant  in  a  certain  city  of  which  I  had  personal  knowledge  of  all 
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the  conditions.  Taking  the  coat  at  the  same  price  and  the  labor 
at  the  same  price,  selling  the  coke  at  the  same  price,  and  assum- 
ing a  contract  to  put  the  gas  into  the  holders  at  a  certain  price,  a 
substantial  profit  could  be  made  on  the  oven  plant  where  it  would 
be  an  absolute  loss  in  the  retort  plant.  Now  have  I  made  myself 
clear?  I  am  not  prepared  to  state  all  of  the  figures  involved,  but 
I  will  state  generally  that  every  factor  was  taken  on  the  same  basis 
— the  cost  of  labor,  the  cost  of  material  and  selling  price. 

Mr.  Carpenter: — Then,  as  I  understand  it,  you  were  figuring 
the  modern  coke-oven  plant  as  against  the  existing  gas  plant. 

Mr.  LiTTLEii.M.Es : — I  was. 

Mr.  Carpenter :— And  not  against  the  modern  gas  plant? 

Mr.  Littlehalf.s: — I  beg  jour  pardon.  It  was  as  well- 
equipped  gas  plant  as  there  is  on  this  continent;  second  to  none. 

Mr.  Carpenter  : — Had  it  a  corresponding  amount  of  machin- 
ery for  handling  coal  and  for  charging  coal  into  the  retorts? 

Mr.  Littleh.\les: — Yes,  sir;  only  I  wish  to  say  about  the 
coal-handling  question  that  it  is  a  double-edged  sword.  A  coal- 
handling  plant,  in  my  judgment,  in  a  gas-works  is  an  expensive 
luxury  except  for  a  very  large  company.  There  are  a  great  many 
places  where  it  would  not  pay.  I  had  occasion  to  make  estimates 
for  an  installation  of  that  kind  where  our  coal  was  all  taken  in 
during  a  very  short  time,  probably  within  three  months,  and 
while  we  could  have  handled  it  at  a  smaller  rate  per  ton  during 
that  time,  yet  we  have  to  pay  interest  and  deterioration  on  ma- 
chinery for  the  nine  months  when  it  was  not  working.  Now 
there  arc  a  great  many  points  where  machinery  can  be  used  very 
advantageously  if  it  can  be  kept  working  365  days  in  the  year. 
It  would  very  much  reduce  the  cost  of  hand  labor,  but  where  it 
can  only  be  used  for  a  short  time,  hand  labor,  I  think,  is  far  more 
economical. 

Mr.  Carpenter: — I  did  not  intend  to  ask  Mr.  Littlehales  the 
cost  of  making  the  gas  in  his  coke  oven.  But  for  obvious  reasons, 
I  think  it  would  be  very  interesting  for  him  to  tell  us  at  what  he 
calculated  the  labor  in  that  ordinary  gas  plant  and  at  what  figure 
per  ton  of  coal  carbonized  or  per  1,000  cubic  feet  of  gas. 

Mr.  Littlehales  : — The  best  answer  to  that,  Mr.  President, 
is  that  I  took  the  company's  balance  sheet  per  year  for  actual  ex- 
penditures for  labor.  It  was  a  company  I  know  to  be  well  and 
economically  managed.  I  took  their  balance  sheet  and  considered 
every  factor  in  it,  so  I  know  the  bottom  facts  of  that  company's 
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working,  and  I  also  assumed  a  contract  to  put  the  gas  into  the 
holders  at  a  low  price,  very  much  lower  than  that  company  was 
making  it.  I  won't  say  how  much  lower,  because  it  was  so  much 
lower  that  you  would  be  rather  surprised,  but  taking  that  balance 
sheet  for  a  year  and  analyzing  it  as  I  did  I  found  that  the  oven 
put  it  in  very  much  less,  and  the  very  best  evidence  of  that  fact, 
gentlemen,  is  this :  That  very  recently  arrangements  have  been 
made  with  that  company  to  put  in  to  the  extent  of  2,500,000  feet 
a  day  gas  from  coke  ovens  at  a  considerable  less  rate  than  the  gas 
companies  to  whom  it  is  being  supplied  can  make  it.  That  is  the 
best  evidence  you  could  ask.  Somebody  has  said  that  "The  proof 
of  the  pudding  is  in  the  chewing  of  the  string,"  and  the  best  way 
for  a  man  to  back  up  his  argument  is  to  show  what  is  actually 
being  done.  That  contract  has  been  undertaken  to  the  extent  of 
2,500,000  per  day  at  a  price  less  than  the  gas  company  can  make 
it.    I  think  I  have  proven  my  point,  Mr,  President, 

Mr.  Mir.r.KR : — I  would  like  to  ask  Dr.  Schniewind  what  would 
be  the  relative  value  of  coke  produced  in  beehive  ovens  as  com- 
pared with  by-product  ovens  for  foundry  or  metallurgical  pur- 
poses, coal  in  both  plants  from  the  same  mine,  in  other  words  of 
the  same  grade ;  what  would  be  the  relative  value  of  the  coke? 

Dr.  Schniewind: — I  understand  your  inquiry  to  be  whether 
there  is  any  difference  in  the  value  of  coke  produced  in  retort 
ovens  from  certain  coal,  and  by-product  coke  produced  from  the 
.same  coal,  and  from  many  trials,  I  can  say  that,  if  anything,  the 
by-product  coke  is  superior  to  the  beehive  coke. 

Mr.  Miller: — No;  my  question  is  the  relative  value  of  the 
coke  from  a  by-product  oven  and  the  beehive  oven,  using  the  same 
coal. 

Dr.  SciiNiEWiND:^\Vith  your  permission,  Mr.  President  and 
gentlemen,  I  will  enlarge  on  this  question  a  little  bit.  You  know 
that  beehive  ovens  are  not  good  coking  ovens  for  a  great  number 
of  coals,  so  in  order  to  answer  this  question  fully  I  will  say  that 
we  have  taken  the  very  best  coking  coal  which  can  be  found  for 
the  manufacture  of  metallurgical  coke,  namely,  the  Connellsville 
coal.  We  coked  about  3,500  tons  of  this  coal  in  our  Otto-Hoff- 
mann ovens  and  tested  the  coke  in  a  blast  furnace.  After  a  trial 
period  on  the  Connellsville  beehive  coke  the  by-product  coke  was 
changed.  The  coke  consumption  per  ton  of  pig  iron  on  the  by- 
product coke  was  about  98  pounds  less,  while  the  capacity  of  the 
furnace  increased  8  per  cent.     The  reason  for  this  is  chiefly  the 
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greater  density  of  the  bj-product  coke.  It  is  made  in  a  deeper 
layer  and  consequently  denser  by  compression.  It  therefore  takes 
less  volume  in  the  blast  furnace,  allowing  a  larger  ore  chai^  to 
pass  through  the  blast  furnace  in  the  same  period  of  time.  The 
Cambria  Steel  Company  operates  i6o  ovens  of  our  type  and  have 
used  our  coke  in  comparison  with  beehive  coke  for  a  very  long 
period  of  time — several  years,  and  recently  when  an  extension  of 
the  plant  was  under  discussion  they  once  more  made  tests  for 
several  months.  They  took  two  furnaces,  running  them  during 
the  same  month,  one  on  beehive  coke  and  the  other  on  by-product 
coke.  They  made  their  observations  during  the  same  period  of 
time  in  order  to  have  no  difference  in  weather  conditions  which 
might  very  materia!!}'  influence  the  operation  of  a  furnace.  After 
this  was  done  and  the  advantage  of  the' by-product  coke  was  shown 
by  the  operation  of  the  two  furnaces,  they  changed  around.  The 
furnace  which  was  previously  operated  with  by-product  coke  was 
used  to  test  the  beehive  coke  and  vice  versa  in  order  to  eliminate 
any  difference  in  the  operating  of  the  individual  furnaces,  and  the 
same  results  were  obtained.  The  b\-proiluct  coke  was  foinid  to  be 
ahead. 

Mr.  Miller: — In  that  case  I  would  like  to  inquire  why  bee- 
hive-oven coke  sells  from  40  to  (x>  cents  per  ton  more  than  by- 
product coke  for  foundry  purposes. 

Dr.  Stii.\ilCwiNo:^Siniply  because  it  is  a  new  thing,  and 
by-product  coke  has'  to  overcome  a  great  deal  of  prejudice.  We 
have  about  overcome  this  prejudice.  The  by-product  coke  ovens. 
when  they  were  first  introduced,  were  stated  to  make  a  coke  very 
much  inferior  to  beehive  coke,  and  we  have  had  to  make  induce- 
ments in  the  price  of  coke  in  order  to  find  a  market.  I>ut  recently 
we  have  had  to  make  no  such  reduction.  We  are  now  getting  just 
the  same  price  for  the  by-pro<iuct  coke  as  is  obtained  for  the  bee- 
hive coke,  because  we  have  demonstrated  the  equality  of  both 
cokes. 

E.  D.  Johnson: — In  regard  to  this  matter  with  reference  to 
the  use  of  coke,  I  will  simply  say  that  we  have  in  our  foundries 
adopted  the  by-product  coke,  and  we  find  that  the  statements  of  Dr. 
Schniewind  are  fully  carried  out.  In  fact,  we  prefer  the  by- 
product coke  for  our  foundries'  use. 

Mr.  Andrews; — In  this  connection  I  might  say  that  although 
we  have  been  in  operation  only  a  short  time  we  have  developed 
a  market  as  stated  in  my  paper,  for  our  coke,  which  is  largely 
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in  excess  of  what  we  can  supply,  and  at  the  present  time  we  are 
not  taking  contracts  at  less  than  the  Connellsville  coke  in  most 
■of  the  territory  we  are  supplying.  Of  course  there  are  some 
points  where  we  are  still  developing  our  business,  and  where  we 
are  making  special  rates  to  get  in,  but  in  the  other  part  of  our  terri- 
tory our  prices  are  as  high  as  the  Connellsville  coke  at  the  present 
time. 

Mr.  Littleh.m-es  : — I  would  say  I  can  endorse  every  word  of 
Dr.  Schniewind's  in  respect  to  his  experience  with  reference  to  the 
relative  efficiency  of  retort-oven  coke  as  compared  with  beehive. 
The  same  thing  has  been  demonstrated  in  a  dozen  places  at  least. 
I  instanced  one  in  my  paper  where  the  parties  were  using  both. 
The  question  Mr.  Miller  raised  about  having  to  sell  it  at  a  lower 
price  is  as  universal  as  business.  Wherever  a  new  competitor 
comes  in,  in  any  line,  I  do  not  care  what  it  is,  as  a  new  competitor, 
he  has,  at  the  start,  to  put  his  prices  lower,  because  there  is  always 
a  reluctance  to  change.  A  man  or  a  firm  may  be  doing  business 
in  a  certain  line  and  he  doc^  not  care  to  change  from  that  line  un- 
less he  can  get  an  advantage.  What  advantage  can  you  offer  if 
you  have  a  new  article  on  the  market?  You  have  to  give  them  a 
little  lower  price  imtil  you  satisfy  them  that  your  article  is  the 
right  thing.*  Then  it  will  fix  its  own  price.  It  is  no  reflection  on 
by-product  coke  that  in  some  cases  it  has  to  be  offered  at  a  lower 
rate  to  induce  its  sale.  That  is  simply  common  to  all  kinds  of 
business  the  world  over. 

Mr.  Mjli.er: — Mr.  President,  inasmuch  as  Mr.  Carpenter  has 
been  unable  to  get  a  direct  answer  to  his  question,  I  would  like  to 
ask  ^Ir.  Littlehales  what  large  gas-works  in  the  state  of  Ohio  it 
was  in  which  he  made  his  comparison  ? 

Mr.  LiTTt.KH.\LEs:^-I  did  not  say  it  was  a  works  in  this  state. 
I  said  in  this  country.  My  estimates  ordinarily  are  taken  per  car- 
bonization at  95  cents  per  ton  in  the  gas  works.  And  from  a  great 
many  gas-works  from  which  I  have  the  data  I  find  it  exceeds  that 
in  a  great  many  more  cases  rather  than  where  it  falls  below  it, 
where  I  have  been  able  to  obtain  data,  but  where  my  estimates 
were  made  they  have  been  made  on  the  basis  of  95  cents  for  car- 
bonization wages  in  gas  works.  The  case  I  referred  to  was  the 
actual  cost  of  wages  paid  in  that  locality.  I  was  simply  giving 
the  result  as  a  comparison  of  the  two  methods,  and  I  could  not 
make  a  better  estimate  than  by  taking  actual  facts ;  I  know  these 
works  are  run  economically,  but  95  cents  per  ton  is  the  cost  which 
I  estimated. 
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Mr.  Miller  : — I  wish  to  state  in  reply  to  that  that  although 
that  plant  may  have  been  operated  econmically  it  was  about  80 
per  cent,  higher  than  it  should  have  been  with  the  modern  coal- 
gas  plant. 

Mr.  Carpenter  : — I  would  like  to  ask  Mr.  Littlehales  if  that 
95  cents  per  ton  is  the  total  works  labor  or  the  cost  of  the  retort 
labor? 

Mr.  Littlehales: — It  would  embrace  all  the  carbonization 
wages,  which  includes  the  coke  handling,  the  getting  in  of  the  coal, 
the  charging  of  the  retorts,  and  taking  away  the  coke  from  retorts, 
and  all  the  labor  pertaining  to  carbonization  which  would  apply 
in  both  cases ;  and  with  all  due  respect  to  Mr.  Miller,  except  where 
machinery  is  emplojed,  I  would  like  to  see  some  data  by  which 
you  could  show  me  how  it  can  be  done  80  per  cent,  cheaper.  I 
have  figured  it  out  from  a  great  many  standpoints,  and  I  find  tliat 
the  coal  handled  per  man  in  the  average  retort  system  will  run, 
if  I  remember  right,  about  aj-i  tons  per  man  per  day.  It  is  easily 
figured  out.  Most  of  us  have  to  pay  about  the  same  general  run 
of  wages  for  a  man,  and  I  do  not  see  how  it  is  possible  to  cut  80 
per  cent,  off  of  that,  because  even  inclined  retorts  do  not  gain  tliat. 

Mr.  Miller: — Mr.  Littlehales  did  not  quite  understand  me. 
I  did  not  say  he  could  cut  80  per  cent.,  but  I  said  that  §5  cents  was 
80  per  cent-  too  high. 

President  Dohertv  : — In  other  words,  about  50  cents  would 
be  right;  is  that  correct? 

Mr.  Miller: — Yes,  sir. 

President  Dohertv: — What  figures  did  you  have  in  mind, 
Mr,  Miller,  if  you  please? 

Mr.  Miller  : — Approximately,  50  cents. 

President  Doherty  : — Mr.  Carpenter,  do  you  think  that  figure 
is  a  representative  figure? 

Mr.  C.'^rpenter  :— Well,  the  reason  I  asked  that  question  of 
Mr.  Littlehales  was  because  I  was  afraid  he  was  making  com- 
parison between  an  ordinary'  coal-gas  plant  that  was  a  little  out 
of  date  and  a  modern  coke-oven  plant  which  was  thoroughly 
equipped  with  labor-saving  machinery.  I  should  think  Mr.  ^lil- 
ler's  figTires,  from  what  I  know  of  it,  are  a  little  high,  if  anything. 

Mb.  Littlehales  : — Perhaps  there  may  be  some  little  discrep- 
ancy which  is  the  cause  of  the  misunderstanding  on  this  point. 
My  figures  on  coal-gas  or  retort  working  do  not  apply  to  where 
water-gas  is  used  in  conjunction,  but  I  am  speaking  of  straight 
coal-gas. 
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President  Doherty; — I  think  the  point  they  are  tr>'ing  to 
bring  out  is  this:  That  you  are  taking  a  works  where  they  are 
using  no  drawing  or  charging  machinery, 

Mr,  Littlehales: — Certainly. 

President  Doherty  : — And  the  carbonization  labor  of  works 
of  that  sort  will  often  run  $i.io  per  ton  of  coal;  while,  taking  a 
very  conservative  estimate  of  figures  which  are  being  obtained  in 
this  country,  you  can  cut  it  down  to  50  cents  a  ton,  including  all 
coal-carbonizing  labor,  with  drawing  and  charging  machinery,  and 
I  personally  believe  that  you  can  cut  it  down  to  35  cents. 

Mr.  Littlehales: — I  believe  that  is  possible,  and  I  wish  to 
say  that  there  are  probably  only  two  or  three  places  on  the  con- 
tinent of  America  where  the  gas  is  made  in  sufficiently  large  vol- 
umes to  justify  that,  but  in  the  average  gas-works,  without  ma- 
chinery, I  still  hold  that  95  cents  would  be  lower  rather  than 
higher  than  the  average. 

Mr.  Carpenter: — There  has  been  quite  a  number  of  coke- 
oven  plants  built  of  late.  There  have  been  very  few  modern  instal- 
lations with  retort  houses,  equipped  with  machinery.  Possibly  a 
few  years  hence  there  will  be  a  few  plants  so  that  we  will  be 
able  to  make  a  respectable  comparison.  I  speak  of  small-sized 
plants  now  in  reply  to  Mr.  Littlehales'  point  in  reference  to  small 
plants. 

Mr.  Littlehales  : — I  referred  to  a  plant  of  2,000,000  a  day. 

Dr.  Schniewind: — We  have  lately,  in  our  modem  plants, 
adopted  a  great  number  of  labor-saving  devices,  so  that  I  think 
I  can  answer  this  question  to  some  extent.  "We  figure — and  can 
bear  this  matter  out  by  facts — that  taking  the  coal  from  the  rail- 
road cars,  dumping  it,  passing  it  through  the  crusher,  elevating 
it  into  a  bin,  charging  it  by  electrical  machinery  into  the  coke 
ovens,  raising  the  doors,  pushing  the  coke  out  on  a  platform, 
quenching  the  coke,  dumping  it  into  railroad  cars,  and  further- 
more, tending  to  the  gas  mains  as  far  as  the  condensing  house  in- 
let, cleaning  the  mains  of  pitch,  etc.,  our  labor  costs  us  22j^  cents 
per  net  ton  of  coai  carbonized.  That  is  with  all  of  these  modem 
equipments,  electric  pushers,  electric  drawing  machinery,  electric 
coke  charging  machinery,  etc. 

Mr.  Carpenter  : — Taking  these  figures  and  figuring  on  4,000 
cubic  feet  of  gas  per  ton  against  10,000  that  you  get  in  the  ordinary 
retort  house  from  the  gas  end  of  it,  I  fail  to  see  where  the  profits 
come  in. 
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Dr.  Schniewind: — If  Mr.  Carpenter  will  also  take  into  con- 
sideration the  other  side  of  the  balance  sheet,  and  make  due  allow- 
ance for  tar,  ammonia,  and  other  by-products  with  the  larger  per- 
centage of  coke  that  the  ovens  turn  out,  he  will  see  that  it  more 
than  covers  the  difference  which  he  mentions. 

Mr.  Littlehai-es: — I  would  like  to  explain,  Mr.  President, 
wherein  the  discrepanc}'  occurs  in  Mr.  Carpenter's  mind.  If  you 
sett  900  pounds  per  net  ton  of  coke  in  the  average  gas-works,  that 
is  about  all  you  sell,  but  you  can  sell  70  per  cent,  of  its  weight 
from  by-product  ovens.  I  think  if  you  will  figure  that  up  when 
you  get  home,  and  take  a  little  time  to  it,  you  will  find  where  it 
comes  in, 

Mr.  C.\Rpenter  ; — There  is  another  point  which  must  be  con- 
sidered, and  that  is,  the  relative  cost  of  installation  of  the  two 
plants.  You  have  to  pay  interest  on-  the  money  you  have  invested 
in  the  plant. 

Dr.  Schmf.w[\d; — I  want  to  say,  Mr.  Carpenter,  that  of 
course  local  con<!itions  will  govern.  The  coke  oven  is  not  the 
salvation  for  every  single  point.  As  has  been  brought  out  several 
times,  Mr.  Carpenter  should  bear  in  mind  that  millions  upon 
millions  of  tons  of  coke  are  being  produced  in  this  countrj'  with 
an  absolute  waste  of  tar,  ammonia  and  gas,  and  the  manufacture 
of  this  coke  has  gone  on  successfully  so  far,  notwithstanding  this 
waste.  Furthermore,  by-product  coke  ovens  are  operated  by  tlie 
thousand  with  a  waste  of  all  the  gas,  and  notwithstanding  this 
waste,  they  arc  paying  large  dividends.  Bear  these  facts  in  mind, 
and  you  will  understand  that  if  the  gas  is  put  into  proper  shape, 
which  is  done  without  any  expense  to  speak  of  at  all,  that  there 
must  be  a  great  saving  resulting  therefrom. 

Mr.  Miller  : — I  would  like  to  ask  Dr.  Schniewind  what  would 
be  the  effect  upon  the  price  of  tar  and  ammonia  had  all  the  coke 
been  produced  by  the  by-product  ovens  rather  than  the  beehive 
ovens  ? 

Dr.  Schniewind: — I  want  to  say  that  the  demands  for  am- 
monia are  simply  in  their  infancy.  The  bringing  of  more  am- 
monia into  the  market  has  increased  rather  than  decreased  the 
l>rice.  When  we  started  out  with  the  first  plant,  which  was  built 
in  1895  and  enlarged  in  1898^ — ^the  plant  of  the  Cambria  Steel 
Company  at  Johnstown.  Pa. — everybotly  said  that  the  ammonia 
market  would  go  to  pieces,  and  so  it  did  temporarily.  The  intro- 
duction of  the  by-product  coke  ovens  into  the  United  States  made 
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a  very  marked  impression  on  the  price  of  by-products  in  the  be- 
ginning. After  the  erection  of  the  Cambria  plants,  and  when  the 
Glassport  plant  came  into  operation,  the  price  of  sulphate  of 
ammonia  fell  from  $53  to  $40  per  ton.  Then  we  looked  into  the 
cause  of  the  trouble,  and  found  that  it  was  partly  due  to  the 
clever  manipulation  of  prices  by  brokers,  bidding  the  two  products 
against  each  other.  We  prevented  a  recurrence  and  the  price  of 
sulphate  of  ammonia  has  continuously  gone  up  until  at  present 
it  is  $58  or  $59  per  ton,  and  there  is  an  increasing  demand  all  the 
time.  The  demand  is  so  large  that  the  present  product  is  not 
nearly  sufficient  to  supply  it.  The  production  of  sulphate  of 
ammonia  since  1895  has  more  than  doubled.  Furthermore,  I 
would  like  to  call  your  attention  to  the  fact  that  immense  quanti- 
ties of  nitrate  of  soda,  which  is  another  nitrogenous  fertilizer- 
arc  brought  into  this  country.  The  present  importation,  I  think, 
is  about  400,000,000  pounds  per  year.  About  75  per  cent,  of  the 
nitrate  imported  into  other  countries  is  used  for  fertilizing  pur- 
poses. I  speak  especially  of  Germany,  which  uses  about  450,000 
tons.  Now  as  soon  as  the  sulphate  of  ammonia,  which  is  a 
domestic  product,  is  brought  properly  before  the  farmer,  it  will 
have  exactly  the  same  success  as  in  other  countries.  It  will  be 
adopted  by  farmers  for  fertilizing  purposes  because  it  has  been 
demonstrated  that  it  is  a  good  fertilizer.  The  domestic  production 
of  ammonia  by  gas-works  is  comparatively  small,  and  the  product 
from  the  coke  ovens  coming  upon  the  market  at  first  caused 
alarm,  but  this  has  been  entirety  unfounded,  because  the  entire 
coke-works  production  has  been  not  only  disposed  of  mostly  on 
long-time  contracts,  but  the  importation  of  sulphate  of  ammonia 
into  this  country  has  greatly  increased  since  the  introduction  of 
by-product  coke  ovens.  This  proves  that  the  supply  created  the 
demand.  The  consumption  and  production  of  sulphate  of  ammo- 
nia in  Germany  and  England  are  very  much  larger  than  in  the 
United  States,  notwithstanding  the  fact  that  the  United  States 
has  become  the  leading  manufacturing  country  in  the  world. 

In  regard  to  tar,  it  may  be  stated  that  the  production  in 
England  and  Germany  is  also  very  much  larger  than  in  the  United 
States.  England  produces  i>er  year  about  750,000  tons  of  tar. 
Germany  produces  about  450,000  tons,  while  this  country  produces 
about  200,000  tons,  notwithstanding  we  have  a  very  much  larger 
population  and  very  much  larger  industrial  development.  It  is 
<Mily  a  question  of  the  supply  creating  the  demand.    The  use  of  tar 
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is  continuously  increasing  for  many  industries,  and  since  the  intro- 
duction of  the  by-product  coke  oven  no  material  reduction  in  the 
price  of  tar  has  been  experienced, 

Mr  Carpenter  : — I  do  not  wish  to  be  misunderstood  alto- 
gether in  this  discussion.  I  do  not  question  the  field  of  the  by- 
product coke  oven,  but  I  do  believe  that  in  any  case  it  comes  down 
to  a  question  of  whether  you  are  in  the  gas  business  or  whether 
\ou  are  in  the  coke  business,  I  think  that  you  can  get  out  of  a 
pound  of  coal  to  start  with,  enough  in  the  ordinary  retort  process, 
as  used  by  gas  companies,  to  put  gas  into  the  holder  just  as  cheap 
as  you  can  by  the  coke-oven  process.  If  you  want  to  make  coke, 
or  if  you  are  going  into  the  coke  business,  then  that  is  another 
matter  to  be  considered. 

Mr.  Miller: — Mr.  President,  I  think  that  Dr.  Schniewind 
did  not  quite  understand  my  question.  I  asked  particularly  what 
would  have  probably  become  of  the  price  of  coke  to-day,  had  all 
the  coke  been  produced  by  by-product  coke  ovens  last  year,  rather 
than  by  beehive  ovens  ? 

Dr.  Schniewind: — I  beg  your  pardon.  I  tliought  your  ques- 
tion referred  to  the  by-products.  I  want  to  say  that  this  question 
may  be  answered  by  the  results  which  have  been  obtained  in  other 
countries,  where  by-product  ovens  have  been  adopted  more  uni- 
versally, especially  in  Germany.  There  is  absolutely  no  difference 
in  the  price  of  beehive  coke  as  compared  with  by-product  coke. 
In  my  paper,  in  speaking  of  that  feature  of  the  discussion,  I  liad 
reference  to  the  condition  a  few  years  ago,  when  there  were  still 
beehive  ovens  in  existence  in  Germany.  Now,  all  these  beehive 
ovens  have  disappeared  in  Germany.  There  are  absolutely  none. 
This  substitution  of  by-product  ovens  has  had  no  effect  on  the 
price  of  coke.  In  other  words,  as  I  understand  your  question,  it  is 
whether  the  price  of  by-products  and  coke  will  have  to  be  lowered 
in  order  to  find  a  market.  I  have  no  hesitancy  in  stating  that  such 
has  not  been  the  case.  The  price  of  coke  has  always  been  estab- 
lished on  the  beehive  cost  basis. 

Mr.  Litti,eh.\les: — Allow  me  just  one  word  along  the  same 
line.  I  would  like  to  answer  Mr,  Miller's  question  in  this  way :  If 
30,000,000  net  tons  of  coke  are  used  in  metallurgical  purposes,  it 
matters  not  in  affecting  the  price  of  that  article,  whether  it  be 
made  by  the  beehive  or  by  retort  ovens.  But  if  that  30,000.000 
net  tons  that  were  carbonized  by  the  beehive  ovens,  from  wliich 
the  tar,  ammonia  and  gas  were  wasted,  it  would  simply  mean  a 
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saving  in  that  operation  of  enough  gas  to  light  433  cities,  allowing 
them  4,000  per  capita.  As  far  as  the  effect  on  the  price  of  coke  is 
concerned,  I  cannot  see  how  it  would  effect  it  whether  the  30,000,- 
000  tons  were  made  by  beehive  ovens  or  retort  ovens. 

President  Doiierty  : — I  will  now  ask  Mr.  Russell  to  read  his 
contribution  on  the  subject,  "The  Relative  Economy  of  Full- 
depth  and  Half-depth  Benches." 

RELATIVE  ECONOMY  OF  FULL-DEPTH   AND  HALF- 
DEPTH  BENCHES. 

D.    R.    RUSSELL. 

At  the  request  of  your  Secretarj'  I  have  prepared  a  few  notes 
in  answer  to  the  question,  "Is  there  any  economy  in  full-depth 
benches  over  half  depth,  and  why  ?" 

I  consider  that  it  depends  entirely  on  local  conditions  whether 
full-depth  recuperator  benches  or  half-depth  recuperator  benches 
are  the  better,  or  in  fact,  if  any  recuperator  benches  are  better 
than  the  ordinary  free  fire.  In  a  very  small  gas-works  producing, 
say,  not  over  10,000  to  15,000  feet  per  daj',  I  would  not  advocate 
using  recuperator  benches  at  all,  as  the  saving  would  practically 
be  nothing,  and  no  compensation  would  be  derived  from  the 
increased  cost  of  installation. 

Where  the  output  reaches  a  maximum  of  80,000  cubic  feet  a 
day,  and  from  that  up  to  250,000  feet,  I  would  lecommend  half- 
depth  recuperator  benches.  For  the  former  output  probably  a 
bench  of  4's  and  a  bench  of  6's  would  be  the  best  calculated  to 
handle  the  production  with  economy,  and  for  the  latter  from  four 
to  five  benches  of  semi -recuperator  6's  with  furnaces  in  front  or 
rear.  From  250,000  to  500,000  feet  I  would  advocate  full-depth 
benches  of  6's.  This  would  also  cover  what  is  sometimes  called 
three -quarter- depth  6's,  which,  however,  are  practically  full  depth, 
and  give  about  as  good  results  as  a  bench  which  may  be  con-- 
structed  with  possibly  a  foot  or  more  of  deeper  furnace  and  recup- 
eration. 

When  the  output  is  500,000  feet,  I  would  unquestionably  advo- 
cate either  full-depth  benches  of  8's  or  full-depth  benches  of  9's, 
preferably  the  latter,  I  am  aware  that  there  is  considerable  pre- 
judice against  benches  of  9's,  but  my  opinion  is  that  the  failure 
to  get  all-around  good  results  from  9's  is  from  the  fact  that  the 
benches  are  improperly  designed,  constructed  or  operated.  There 
are  sufficient  benches  of  9's  which  have  been  under  continuous 
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operation  for  some  years  in  the  United  States  which  have  given 
most  excellent  satisfaction,  and  whereas,  it  is  generally  found  that 
the  center  bottom  retort  will  give  out  before  the  balance,  it  is  a 
fact  that  you  will  get  at  least  90  per  cent,  as  much  gas  from  this 
said  retort  as  from  any  of  the  balance  of  the  retorts  in  the  bench, 
and  when  it  becomes  necessary  to  block  this  retort  off  you  have 
merely  exchange  a  bench  of  9's  for  a  bench  of  8's  for  the  few 
months  of  life  remaining  to  the  retorts. 

The  average  cost  of  installation  of  benches  of  different  kinds, 
including  only  the  benches  proper,  which  covers  the  arches  from 
the  top  of  the  foundation,  the  retorts,  settings,  iron  work,  and 
everything  erected  complete  ready  for  off-take  connections  to  be 
made,  but  not  including  retort  house  or  floors,  is  about  as  follows : 

Semi- recuperator  6's S31.66  jwr  1,000  feet  capacity 

Full-depth  6's 41.66     " 

Full-depth  9"s 33.00     " 

I  think  a  fair  average  year  in  and  year  out  of  the  amount  of 
coke  used  under  the  benches  per  100  pounds  of  coal  carbonized 
would  be  for 
Semi-recuperator  6"s.    ly]''^  pounds,  or  27%  of  the  coke  made. 

Fnll-depth  6's  16;^  pounds,  or  25%  of  the  coke  made. 

Full-depth  9'r 13      pounds,  or  20%  of  the  coke  made. 

Figuring  on  an  average  output  of  500,000  cubic  feet  per  annum, 
and  estimating  on  securing  65  per  cent,  weight  in  coke  from  the 
coal  carbonized,  you  would  have  for  sale  the  following  amounts 
of  coke  per  annum,  and  assuming  that  the  coke  would  be  sold  at 
S3.50  per  ton,  the  saving  between  the  different  kinds  of  benches 
would  be  as  follows : 

Coal  carbonized  per  annum,  estimating  5  cubic  feet  of  gas  per 
]X)und,  18,500  tons,  producing  12,000  tons  of  coke. 
From  half-depth  benches  6's,  there  would  remain  for 

sale.  8,760  tons  at  $3.50 $30,660  00 

From  fuil-depth  benches  6's,  there  would  remain  for 

sale,  9,000  tons  at  $3.50 31,500  00 

From  full-depth  benches,  9's,  there  would  remain  for 

sale,  9.600  tons  at  $3.50 33,6oo  00 

The  estimated  saving,  therefore,  for  the  year  is : 

For  full-depth  6's  over  half-depth  6's   $   840  00 

For  full-depth  g's  over  half-depth  6's  2,940  00 

For  full-depth  9's  over  full-depth  6s'   2,100  oo 
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It  is  very  difficult  to  secure  accurate  information  as  to  results 
obtained,  but  the  above  figures  are  taken  from  the  average  results 
reported  from  a  number  of  gas-works. 

Referring  to  the  local  conditions  which  should  govern  the 
installation  of  different  classes  of  benches,  there  are  sometimes 
many  reasons  why  it  is  preferable  to  use  one  or  the  other  kind  of 
construction.  It  is  sometimes  the  case,  owing  to  the  lay  of  the 
ground,  that  railroad  switches  may  come  above  the  level  of  a 
stage  floor,  and  that  the  whole  coal  supply  may  be  above  the  level 
of  a  stage  floor.  In  this  event  it  is  more  convenient  to  have  the 
full-depth  benches,  even  where  only  a  few  are  required,  the  coal 
coming  in  at  the  stage  door  level,  and  the  coke  being  dropped 
through  into  the  basement  and  taken  out  on  the  yard  level,  which, 
owing  to  the  character  of  the  ground  may  be  man\'  feet  lower  than 
the  coal  supply. 

.\nother  advantage  of  full-depth  benches  is  that  you  can  install 
if  desired,  coke -conveying  machinery  beneath  the  stage  Hoor, 
which  cannot  be  well  adapted  to  half-depths  as  it  interferes  with 
the  operation  of  the  furnaces,  the  height  being  so  limited. 

On  the  question  of  repairs  there  is  another  advantage  for  the 
full-depth  benches.  Whereas  you  can,  where  half-depth  benches 
have  not  been  abused,  reset  the  retorts  over  the  recuperation  a 
second  time,  it  is  a  question  if  a  third  setting  should  go  in;  but 
with  full-depths  you  should  be  able  to  reset  three  times,  making 
four  settings  before  rebuilding. 

I  would  not  advocate  attempting  to  build  either  benches  of  8's 
or  benches  of  g's  with  anything  but  full-depth  furnaces  and  recup- 
eration, as  it  is  impracticable  to  design  either  class  of  bench  on 
half-depth  lines  without  having  the  retorts  too  close  to  the  furnace 
arch,  and  being  unable  to  carry  sufficient  fuel  to  assure  the  pro- 
duction of  carbonic  oxide  in  the  furnace,  and  the  danger  of  the 
fuel  bed  becoming  so  thin  as  to  cause  direct  combustion,  and  the 
destruction  of  the  furnace  arch  and  the  retorts.  This  does  not 
apply  to  benches  of  8's  or  lo's  built  in  two  rows  of  retorts  set 
vertically  four  or  five  tiers  high  which  are  used  abroad  in  some 
instances,  and  which  are  to  be  installed  in  the  United  States,  for 
the  reason  that  where  such  benches  are  operated  it  is  obviously 
necessary  to  utilize  charging  and  drawing  machinery,  which  brings 
in  an  element  of  expense  which  I  assume  is  not  intended  to  be 
covered  by  this  question.  Such  benches,  I  believe,  however,  would 
also  necessitate  the  deep  furnace  and  recuperations  to  get  high  and 
even  heats  with  economy  of  fuel. 
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President  Doherty  : — Gentlemen,  we  have  a  written  dis- 
cussion on  the  subject  of  "Isolated  Generator  Firing  of  Benches," 
in  which  one  of  the  contributors  in  a  measure  sought  to  touch  upon 
this  point.  I  am  inclined  to  think  that  it  would  be  advisable  to 
read  the  contributions  on  that  subject,  and  that  it  will  open  up 
the  whole  proposition  of  fuel  economy  in  the  retort  house,  and  the 
entire  subject,  including  the  contribution  of  Mr.  Russell,  can  be 
discussed  at  the  same  time. 

At  the  request  of  the  President,  Vice  President  Andrews  then 
took  the  chair. 

W.  E-  Steinwedell's  written  discussion  on  the  subject  of 
isolated  generator  firing  of  benches  was  then  read  as  follows : 

ISOLATED  GENERATOR  FIRING  OF  BENCHES. 

W.    E,    STEIN WEDELL. 

Your  President  has  asked  the  writer  to  start  a  discussion  on 
"The  Firing  of  Coal  Gas  Benches  with  Isolated  Generators,"  and 
the  following  views  are  submitted  for  this  purpose. 

First  Cost  in  this  style  of  construction  depends  on  whether 
the  primary  and  secondary  air  is  heated,  and  will  be  increased  if 
a  duplicate  set  of  generators  is  installed  for  facilitating  repairs 
and  getting  an  even  production  of  generator  gas. 

The  question  of  the  number  of  retorts  each  generator  or  pair 
of  generators  will  most  economically  heat  has  not  been  established. 

Co.lI  of  Operation:  The  repairs  on  the  benches  will  depend  on 
the  evenness  of  temperature  maintained;  but  should  be  small,  as 
retorts  will  last  for  a  long  time  if  fired  with  a  steady  supply  of 
gas.  The  generator  requires  new  lining  and  grate  bars  occasion- 
ally. 

Labor  for  drawing  and  charging  is  the  same  with  benches  of 
the  ordinary  type ;  whether  horizontal  hand  charged,  machine 
charged,  or  inclined  settings.  The  supervision  of  attending  the 
generators,  regulating  the  heats  of  the  benches  and  running  forced 
draft  in  some  cases  should  be  lower  than  with  individual  generator 
settings. 

Fuel  for  firing  can  be  either  coal  or  coke ;  excepting  when  the 
construction  produces  tar  and  lampblack  in  the  flues  when  fired 
with  coal.  Radiation  plays  an  important  part  in  fuel  consump- 
tion. 
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Reliabiiily  of  these  benches  under  continuous  operation  de- 
pends on  a  constant  and  even  production  of  gas  in  the  generator 
to  produce  steady  heats,  and  the  valves  for  controlling  the  entrance 
of  the  generator  gases  into  the  bench  should  close  air  tight  to 
prevent  an  explosion. 

Henry  L.  Doiierty  then  read  his  contribution  on  the  same 
subject  as  follows : 

ISOLATED  GENERATOR  BENCH  FIRING. 

HENRY    L.    DOUERTV. 

Isolated  generator  bench  firing  has  been  frowned  upon  by  gas 
engineers  to  a  degree  entirely  unwarranted  by  results  obtained  in 
similar  applications  of  producer  gas  firing,  in  other  industrial 
plants. 

There  is  little  in  Mr.  Steinwedell's  views  which  I  care  to  take 
exception  to,  but  I  do  not  think  he  has  fully  set  out  the  advantages 
of  producer  gas  firing,  and  has  entirely  overlooked  the  saving" 
which  can  be  made  by  the  use  of  breeze  and  other  low  priced  and 
less  vauable  fuel  which  can  be  used  in  a  producer,  but  cannot  be 
used  in  our  present  furnaces  advantageously,  and  he  al^o  omitted 
to  call  attention  to  the  income  that  might  be  derived  from  tar  and 
ammonia,  to  be  obtained  from  producer  gas  furnaces  where  coal 
is  used.  On  the  other  hand,  he  did  not  call  attention  to  one 
serious  objection  to  producers,  which  is  their  small  capacity  per 
unit  surface  of  grate  area.  From  10  to  20  pounds  of  fuel  is  about 
all  they  can  gasify,  and  15  pounds  might  be  taken  as  a  fair 
average. 

The  first  cost  of  installation  for  producer  gas  firing  would  be 
more  than  our  present  cost  if  we  had  to  adapt  this  method  to  our 
present  installations,  but  I  believe  it  would  be  less  if  we  were 
building,  anew  with  this  end  in  view. 

The  furnace  labor  and  attendance  should  be  very  much  less 
than  with  individual  settings.  It  is  less  labor  to  care  for  one  large 
furnace  than  several  small  ones,  and  especially  whore  this  large 
furnace,  or  battery  of  large  furnaces,  can  be  properly  situated  and 
arranged  for  the  reception  and  stoking  of  the  coal  and  the  disposal 
of  the  ashes- 

Gas  firing  at  Columbus  has  demonstrated  that  a  much  longer 
life  of  settings  may  be  expected,  and  a  much  lower  cost  of  main- 
tenance. 
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I  believe  producer  gas  can  be  made,  washed,  cooled  and  stored, 
if  desired,  and  still  the  fuel  economy  of  producer  gas  firing  will 
compare  favorably  with  our  present  methods,  making  no  allowance 
for  saving  in  labor,  saving  in  hfe  of  settings,  saving  by  use  of  a 
fuel  of  lessor  cost,  and  the  saving  resulting  from  residuals  of  the 
producer  gas  furnace. 

I  do  not  think  the  radiation  and  other  losses  of  the  producer 
would  exceed  the  present  losses  of  heat  in  our  waste  products  of 
combustion,  which  cannot  now  be  advantageously  recovered,  but 
which  could  be  very  readily  recovered  to  a  large  degree  if  producer 
gas  firing  were  adopted.  It  is  very  doubtful  if  any  great  fuel 
economy  results  from  pre-heating  our  primary  air,  as  we  must 
keep  the  temperature  in  our  furnace  below  the  fusing  temperature 
of  the  ash,  and,  if  we  heat  our,  primary  air,  we  must  add  enough 
more  water  to  bring  the  temperature  of  the  furnace  down  to  the 
desired  point.  I  will  therefore  confine  my  comparisons  to  those 
benches  where  only  the  secondary  air  is  pre-heated,  leaving  the 
relative  merits  of  full-depth  and  half-depth  benches  to  be  fought 
out  by  others. 

If  we  assume  that  our  gases  have  a  temperature  of  2,500 
degrees  Fahr.  at  the  entrance  of  the  recuperator  flues,  and  that 
1/6  of  all  our  coke  must  be  gasified  with  water  to  keep  the  tem- 
perature of  our  fuel  bed  below  the  fusing  point  of  ash,  then  we 
may  safely  take  the  following  figures  as  a  fair  indication  of  the 
waste  in  our  fine  gases: 

5  pounds  C  burned  with  57.75  pounds  air   (44.44  N,)   to 

1833  pounds  C0^5  pounds  X  14,544  B,  T.  U.=. ...  72.720  B.  T.  U.  ' 
1  pound  C  burned  with  1.50  pounds  water  (.166  H)  to 

2.33  pounds  CO=l  pound  x  4,400   B.  T.  U.= 4,400 

2'A  pounds  CO  burned  with  5.77  pounds  air  (4.44  N.)  to 

3.66  pounds  COr^s;^  X  4,34M  B.  T.  U.=: 10,141 

Total  heat  combustion 87,281  B.  T.  U, 

1,5  pounds  HiO  from  60  degrees  to  212  degrees  Fahr 228 

1,5  pounds  H,0  latent  heat  at  965.7  B,  T.  U.  per  pound 1,446 

1,5  pounds  H:0  entering  flues  at  3,500  degrees   Fahr,— 1.5 

pounds X. 48  (sp,  h.)  X  (3,500  degrees— ai2  degrees)=  1,647 
22  pounds  COi  entering  flues  at  2,500  degrees  Fahr,^^2x 

.2164    (sp,  h.)  X  (2.500  degrees— 60   degrees)  = 11,616 

48  sa  N  entering  flues  at  2.500  degrees  Fahr ,=48,88  H  x  .244 

(sp.  h.)  X  (2,300  degrees— 60  degrees)^: 28,101 

4,44  N  entering  flues  at  2,500  degrees  Fahr ,^4, 44  N.  x  .244 

(sp,   h.)  X  (2,500  degrees— 60  degrees)^ 2,645 

Total   loss    46,685 
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Recovered  by  absorption  in  secondary  air,  which  would  be  one-half  of 
57.75  pounds  air^ 

28.87  pounds  to  burn  5  pounds  Carbon  to  COj  and 
5.77  pounds  to  bum  2'/i  CO  to  CO.  and 
S.77  pounds  to  burn  0.166  pounds  H  to  H>0,  making  in  all 

40.41  pounds. 
Total    heat    absorbed=40,41    pounds  x  .3379     (sp.     h.)  x  (S,500 

degrees— 60  degrees)=  33,457 

Net  loss    23,228 

Left  for  useful  work 04,033 

Efficiency i =73.4  per  cent. 

Total   heat   developed 87,361 

This  would  give  the  flue  gases  a  specific  heat  of  .2405  and  the 
temperature  of  the  escaping  gases  would  be  1,124  degrees-j-6o 
degrees  ^  1,184  degrees  Fahr.  This  letnperature  is  200  degrees 
Fahr.  in  excess  of  our  observed  temperature  at  Denver  on  some 
recent  tests  we  have  been  making  on  our  benches,  but  our  observa- 
tions were  so  unsatisfactory  that  we  do  not  place  much  rehance 
upon  them.  If  temperature  of  the  furnace  is  2,500  degrees  Fahr., 
as  we  believe  it  is,  there  is  some  error  affecting  our  flue-gas  obser- 
vations which  we  have  not  yet  located.  This  apparent  difference 
would  be  lessened,  however,  were  we  to  correct  for  a  slight  ex- 
cess of  secondary  air  which  we  admit  and  also  correct  for  the 
higher  specific  heat  of  the  moisture  contained  with  the  air  taken  in 
for  secondary  combustion.  Before  completing  our  experimental 
work  at  Denver  we  will  obtain  an  agreement  between  the  ob- 
served and  calculated  temperature. 

Now  let  us  trace  through  the  losses  of  producer  gas  firing.     1 
think  we  can  safely  assume  that  the  temperature  of  outgoing  gases 
will  not  exceed  960  degrees  Fahr.  when  properlj-  operated. 
3  pounds  C  burned  with  17.32  pounds  air   (13.32   N.)   to  7 

pounds  CO=3  pounds  x  4,400=: i;!,200  B.  T.  U. 

1  pound  C  burned  with  1.50  pounds  HiO  (0.166  pounds  H) 

to  2'/3  pomids  CO^l  X  i,4m= 4.400  B,  T,  U. 

Total  heat  production  17,600  B,  T.  U. 

tl.33  pounds  CO  leaving  producer  at  960  degrees  FzhT.^^.3:i 

pounds  X. 248   (sp.  h.)  x  (960  degrees — 60  degrees):=    2,082 
13,S2  N.  leaving  producer  at  960  Fahr.=13,32  pounds  x  .244 

(sp.  h.)  X  (960  degrees— 60  degrees)= 2,925 

.166  H.  leaving  producer  at  900  degrees  Fahr.^^.l66  pound 

X  3.4  (sp.  h.)  X  (960  degrees— 60  degrees)^: 507 

I..1  pounds  HjO  dissociated^l.50  poniid.s  x  «,900  (h.  of  d.)  10,350 
1,5  pounds  HjO  raised  from  60  degrees — 212  degrees=:1.50 

pounds  X  (212  degrees — 60  degrees)^ 22S 

Losses  at  producer  outlet  16,092 

Leaving  for  radiation  and  other  losses  1,508 
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We  now  have  9,33  pounds  CO  yielding  .933  pounds  x  4,348 

(h,   of  C,)=: r 40,566  B.  T.  U. 

We  now  have  ,166  pounds  H  yielding  .166  pounds  x  53,410 

(h.  of  c.)= 8,866  B.  T.  U- 

Total  value 49,432  B.  T.  U. 

We  now  have  4  pounds  carbon   used=4  pounds  x  14,544 

{h.  of  c,)  = 58,176  B.  T.  U. 

We  now  have  left  for  useful  work 49,432         " 

We  now  have  loss  in  producer  and  seosibte  heat 8,744  B.  T.  U. 

49,432 

We  now  have  efficiency =84.1  per  cent. 

57,176 

I  do  not  think  this  efficiency  is  at  all  beyond  what  we  can  obtain 
in  everyday  practice. 

In  burninp  this  gas  in  the  bench  we  will  pre-heat  both  the 
incoming  gas  and  the  incoming  air  by  the  waste  products  of  com- 
bustion. In  this  calculation  made  on  our  present  methods  I 
allowed  no  loss  in  transmitting  the  heat  through  the  walls  of  the 
recuperator  flues,  but  in  this  case  I  will  assume  an  efficiency  of 
approximately  84  per  cent,  and  admit  that  we  may  have  to  use 
supplemental  iron  recuperator  to  get  that. 

9,33  pound,!   CO  burned  with  23,0!)  pounds  air  to    (17,76 
pounds  N.)   14.66  pounds  CO!;^9,33  pounds  x  4,348 

(h.   of  C,)^ 40,566  B.  T.  U. 

,166  H,  burned  with  5.76  pounds  air  to  (4,44  N,)  1,50  HiO 

=  1,50x53,410   (h,  of  c)  = 8,866 

Total  heat  of  combustion 49,432 


N  from  producer^l  3,32  lbs, 
N  added  at  fur- 
naces  17,76  lbs. 

N  total   31,08  lbs,X,a44     (sp.h.)X(3,500°— 60°)=18,958  B,  T.  U. 

CO     14,66  lbs,X,ai65  (sp.h.)X(2,500°— 60°)=  T,740 

HiO   1,30  lbs,X-48        Csp.h.)X(3.5«>''— 60°)=  1,767         " 

Total  loss,  B.  T.  U 28,465- 

Recovered  bv  absorption  in  ingoing  gas  and  air. 
CO  9,33  poundsX-34R  (sp.  h.)X(3,160  degrees— 60  degrees)=   4,859 
N  13.32  poundsX,244  (sp.  h.)X(3,160  degrees— 60  degrees)—   6,825 
H     .166  poundsX-1,4  (sp.  h,)X(2,l60  degrees— 60  degrees)—   1,18.1 
Air2S,85poundsX,3.379  (sp,  h,>X<3,160  degrees— 60  degrees) =14,343 

Total  recovery 27 ,210' 

Net  loss,  B,  T,  U 1.255- 
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4  pounds  carbon-heating  value  SB,vn 

Lots  in  producer  8,74* 

Losa  in   furnace    '. 1,255 

Total  loss  9.99S 

Left  for  useful  work  48,17T 

47,177 
Effieiency=; ^3.8  per  cent. 

57.176 

I  know  these  figures  will  prove  somewhat  startling  to  some 
oi  my  friends  who  are  ante-producer  men,  and  even  after  assas- 
sinating my  estimates  and  substituting  their  own  they  will  not  be 
able  to  bring  the  results  to  the  low  value  they  now  have  in  their 
mind.  Here  is  a  simple  explanation  which  will  perhaps  appeal 
to  all. 

Neglecting  the  water  used  in  our  furnaces  11.54  pounds  of 
air  are  required  to  bum  i  pound  of  carbon. 

5-77  pounds  of  this  is  primary  air. 

5.77  pounds  of  this  is  secondary  air.  We  heat  the  secondary 
air  only,  or  we  heat  but  50  per  cent,  of  the  air  (by  weight)  and 
this  50  per  cent,  of  air  is  but  46.01  per  cent,  of  the  flue  gases.  The 
specific  heat  of  flue  gas  of  this  composition  would  be  .238,  while 
the  specific  heat  of  air  is  .2379  and  the  secondary  air  has  thermal 
capacity  for  only  45.9  per  cent,  of  the  heat  contained  in  the  gases. 

Taking  the  two  conditions  I  have  assumed  in  my  comparison 
between  our  present  method  of  firing  and  firing  with  producers, 
the  secondary  air  in  the  first  example  is  48.1  per  cent,  of  the 
products  of  combustion  and  has  capacity  for  47.6  per  cent,  of  the 
heat  contained  in  the  gases.  Taking  the  conditions  I  have  assumed 
for  producer  gas  firing  the  ingoing  gas  and  air  is  equal  in  weight 
to  the  outgoing  gas,  and  has  a  higher  specific  heat.  Their 
thermal  value  is  .2502  against  .2467. 

I  append  a  tabulation  of  assumption  to  enable  any  one  desiring 
to  do  so  to  check  my  computations  on  the  data  I  used.  The  fore- 
going figures  are  only  intended  to  be  approximately  accurate. 
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ASSUMPTIONS, 

SPECIFIC   HEAT. 

Air    0.2379 

O    0.3188  ■ 

N      0.3440 

H,0   (water)    1.000 

H:0  (vaporl    0.480 

H    3.400 

Ca    &.2164 

CO     ..: 0.348 

C   0.30 

C   to    CO    4.400 

CtO  CO, 14,544 

CO   to   CO,    4.348 

H  10  H:0  (water)    62,100 

H  to  H:0   (vapor)    53,410 

1  pound  HiO   (water)=in   dissociating  absorbs  63,100-h9=6,900  B.  T.  U. 

1  pound  H:0   (vapor)=  "  "  "         53,410-f-fc^,934 

12.54  pounds  flue  gas  consi.^ting  of  2,66  pounds  CO;  9.8S  pounds  N. 

8/9  pounds  O  burning  to   CO— (3/4  xV9)  x4,400^ 2,933  B.  T.  U. 

1  pound  H-O  (water)  to  H  and  CO  absorbs 3,%9 

1  pound  HuO   (vapor)   lo  H  and  CO  absorbs   3,001 

5.77  pounds  of  air  required  for  secondary  combustion, 
5.77  pound.^  "  primary  " 

11.54  pounds  total  air  required  for  combustion. 

Making  with  1  pound  C  12.54  pound  flue  gases  consisting  of  3.66  pounds- 
CO:  and  9.SS  pounds  N. 


2.66  pounds  COj  X  .21M=  .5756 
9.88  pounds  N   \     .244=2,41 

12.54  pounds  2.USo6 

Average  specific  heat  0,233, 
Thermal  capacity  of  5,77  pounds  air 
Air  1.372083 

-^45.9  per  cent. 


Flue  gas 
Air 


5.77 


~  =  40.01  per  cent. 


t  0,3379=1.372083. 


Air  consists  of  23  parts  0  by  weiglit  and  77  parts  N  by  weight. 

Each  100  parts  of  O  must  tlien  carry  3.33  parts  of  N. 

Assume  producer  gas  is  discharged  at  900  degrees  Fahr. 

Sp.  H. — Specific  lieat, 

H,  of  C. — Heat  of  combvistion. 

Heat  of  D.-Heat  of  disi     "    " 
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DISCUSSION. 

Vice  President  Andrews  : — Gentlemen,  you  have  heard  these 
very  interesting  contributions,  and  I  think  probably  the  best  way 
would  be  to  take  up  first  a  discussion  of  the  half-depth  and  full- 
depth  furnaces  which  were  so  ably  treated  bv  Mr.  Russell.  I  will 
call  on  Mr.  Dell. 

John  Dell: — Mr.  President,  I  did  not  come  prepared  to  dis- 
cuss that  paper  as  I  noticed  it  hacj  been  eliminated  from  the  report 
I  got  of  the  contemplated  proceedings.  But  I  have  no  doubt  Mr. 
Russell  has  covered  the  question  pretty  thoroughly.  It  seems  to 
me  that  the  question  of  full-depth  and  half-depth  furnaces  is  a 
matter  of  condition  and  depends  entirely  upon  the  demands  re- 
quired. .A.S  regards  the  value  of  the  half-depth  over  the  free- 
firing  furnaces  everybody  acknowledges  the  advantage  of  tlie 
former  over  the  latter.  It  depends  upon  the  unit  of  out-put  of  the 
plant  as  to  what  sort  of  benches  one  ought  to  install,  whether  6's 
or  9's,  just  as  it  is  for  a  furnace.  When  it  comes  to  a  question  of 
economy  evcrybotly  will  acknowledge  that  the  regenerator  fur- 
nace is  something  which  we  should  all  consider  favorably.  Every 
engineer  who  has  used  a  regenerative  furnace  acknowledges  its 
advantage  over  the  free-firing  furnace.  The  question  of  cost  is 
one  that  will  have  to  he  considered  as  well  as  the  requirements  of 
the  plant.  I  do  not  think  anybody  would  question  the  value  of 
the  system  of  fnll-depth  firing  over  half-depth.  Probably  the  most 
desirable  construction  in  some  plants  would  be  the  rcar-clinkeriiig 
style  of  bench.  There  are  advantages  in  that  fonn  of  bench  which 
will  present  themselves  to  anybody  who  has  fully  considered  it. 
The  objectionable  feature  of  a  pit  in  front  of  the  bench  is  avoided 
by  ibis  style  of  construction,  and  the  retort  house  is  kept  free  from 
the  ordinary  fumes  and  smoke,  and  is  thus  rendered  very  much 
cleaner.  Besides,  it  gives  yon  the  advantage  of  a  solid  fl<»r.  .\ 
great  many  plants  are  so  located  that  they  cannot  use  a  stage  floor. 
.And  they  can  get  the  benefits  of  half-depth  or  full-depth  furnaces 
in  the  rear-clinker ing  system,  and  do  away  with  all  of  the  objec- 
tionable features  of  a  stage  floor  and  pits.  The  economy  of  run- 
ning the  rear-clinkering  Iwnch  is  just  the  same  as  a  furnace  would 
be  in  a  front-clinkering  bench,  half  or  full-depth  furnace.  I  have 
not  made  any  calculations  as  to  the  consumption  of  fuel  in  these 
different  styled  benches  because  I  did  not  think  the  question  would 
come  Up. 
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Peter  Young  : — I  have  no  doubt  that  with  full-depth  furnaces 
you  can  get  better  results  than  with  half-depth,  but  I  think  it  is 
a  question  of  location  and  local  conditions  entirely  whether  the 
saving  of  fuel  will  pay  the  interest  on  the  extra  investment  re- 
<iuired.  Those  are  all  local  conditions  which  have  to  be  taken  into 
<x)nsideration  by  each  engineer  in  his  own  town. 

Mr.  Miller  :■ — We  have  put  in  full-depth  furnaces  altogether 
for  the  reason  that  we  think  they  are  not  only  better  and  have 
better  effieciency  than  half-depth  furnaces,  but  also  it  is  more 
economical  for  us  to  reconstruct  them  by  reason  of  the  fact  that 
we  are  compelled  to  put  our  operating  floor  above  the  flood  line 
of  the  Ohio  river,  which  necessitates  putting  the  floor  line  of  the 
retort  house  about  15  feet  above  the  street  line.  As  to  the  amount 
of  coke  used  in  the  different  furnaces  I  think  that  a  bench  of  6's 
can  be  operated  just  as  economically  as  benches  of  8's  or  9's;  no 
difiference  whatever. 

Vice  President  Andrews: — Mr.  Mason,  will  you  give  us  the 
benefit  of  any  suggestion  you  may  have  on  this  subject  ? 

Mr.  Mason  : — Mr.  President,  I  am  not  prepared  at  all  to  say 
anything  on  this  subject.  We  have  benches  of  9's.  They  are  full 
depth.  We  are  getting  very  good  satisfaction  out  of  them,  and 
they  are  run  very  economically.  The  percentage  of  coke  used  in 
our  furnaces  rims  about  20  to  25  per  cent. 

Vice  Presidicnt  Andrews  : — We  would  be  very  glad  to  hear 
a  discussion  now  of  Mr.  Doherty's  paper  in  relation  to  isolated 
bench  firing,  if  any  one  feels  like  offering  any  suggestions  on  the 
subject. 

Mr.  Rus-skll: — I  would  like  to  ask  Mr.  Doherty  if  he  advo- 
cates the  producers  being  built  so  that  the  gas  is  carried  into  the 
holder  and  then  heated,  or  whether  he  would  advocate  using  hot 
gases  direct  from  the  producer. 

Hexry  L.  Doherty: — Mr.  President,  we  have  more  waste 
heat  going  out  of  our  present  flues  than  we  can  use.  Now  there 
is  no  object  in  saving  the  sensible  heat  of  producer  gas,  therefore 
I  would  advocate  cooling  and  storing  it  in  a  small  holder  for  the 
sake  of  uniformity  and  to  take  care  of  any  temporary  shut-ofT. 
This  discussion  started  some  five  years  ago  when  the  Columbus 
Oas  Company  was  seriously  considering  the  erection  of  a  new 
retort  house  at  the  plant  wlicre  they  built  their  large  holder.  I 
advocated  the  use  of  producer-gas  firing.  It  was  opposed  to  a 
large  extent  by  everybody  I  proj^scd  it  to,  and  it  resulted  in  Mr. 
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Thompson  taking  it  up  and  giving  it  some  investigation.  The 
question  was  argued  at  the  Milwaukee  meeting  of  the  Western 
Association,  bnt  not  very  effectively,  Mr.  Bredel_is  a  pronounced 
opponent  to  producer-gas  firing,  and  I  was  really  the  only  advo- 
cate in  favor  of  it.  \either  one  of  us  touched  to  any  great  extent 
upon  any  vital  point.  Mr".  Bredel  brought  up  some  objections  that 
had  not  occurred  to  me,  and  since  then  I  have  gone  over  them  as 
far  as  I  can  without  making  an  actual  experiment,  and  I  believe 
that  all  of  those  objections  are  unfounded.  There  has  never  been 
an  installation  of  producer-gas  firing  in  ■  this  country  in  recent 
years  since  that  controversy  started  except  at  the  New  England 
Gas  and  Coke  Company's  works,  where,  I  believe  now  they  some- 
times use  producer  gas  to  fire  their  coke  ovens ;  and  in  blast 
works,  steel  works,  and  in  other  industrial  plants  they  are  success- 
fully using  producer  gas  for  firing  furnaces,  very  similar  to  our 
coal-gas  methods.  With  a  producer-gas  furnace  you  can  use  coke 
if  you  want  to,  and  you  can  use  low  grade  fuels  that  you  cannot 
use  in  our  present  furnaces.     As  our  present  furnaces  are  con- 

.structed  they  are  the  worst  possible  form  of  construction  for  good 

■fuel  results.  The  ideal  condition  for  a  producer-gas  furnace 
would  be  maximum  area  and  minimum  wall  surface.  In  our 
present  furnaces  we  have  a  long  narrow  furnace  which  gives  a 
maximum  wall  surface  and  a  minimum  area.  It  is  impossible 'to 
keep  all  of  these  furnaces  at  a  high  efficiency.  If  you  are  firing 
with  gas  you  could  set  your  valves,  and  I  don't  think  you  would 
have  to  pay  any  more  attention  to  them  at  all.  You  would  have 
all  of  your  fuel  results  under  charge  of  one  man  or  one  corps  of 
men,  and  there  is  a  great  saving  which  might  be  made  in  the  ftiel 
results  of  the  ordinary  gas-works,  and  there  also  might  be  more  ■ 

•or  less  labor  saved  on  furnace  work.  Our  fuel  now  costs  us  from 
20  cents  to  51.30  per  ton  of  coal  carbonized,  and  a  bigger  oppor- 
tunity for  saving  is  open  there  than  in  almost  any  other  branch 

■except  retort-house  labor. 

Dk.  Schnikwind: — Anyone  who  has  watched  the  operation 
of  steel  works,  glass  furnaces,  etc.,.  can  only  wonder  why  the  gas 

■engineers  have  not  previously  taken  up  this  very  important  mat- 
ter. The  concentration  01  the  production  of  heat  on  one  point, 
which  is  afforded  by  a  producer  plant,  has  surely  great  advantages 
in  saving  fuel  and  labor.  I  have  hurriedly  glanced  over  Mr. 
Doherty's  tables  and  calculations  and  consequently,  have  had  no 
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time  to  fully  appreciate  them.  I  would  take  issue  with  Mr.  Do- 
herty  on  one  point  only,  which  I  think  is  rather  in  favor  of  the 
position  he  has  taken.  He  says  it  is  not  advisable,  in  his  opinion, 
to  pre-heat  the  primary  air  because  it  takes  the  sensible  heat  pro- 
ducer gas  as  an  absolute  loss.  I  would  call  attention  to  the  fact 
that  the  products  of  combustion  contain  a  very  much  larger  quan- 
tity of  heat  than  the  secondary  air  could  absorb.  It  appears  to  me 
that  the  primary  air  can  successfully  be  pre-heated,  which  would 
result  in  a  higher  temperature  in  the  producer  for  the  process  of 
gasifying  fuel.  This  would  result  in  a  much  better  producer  gas, 
containing  a  larger  percentage  of  hydrogen  and  carbon-monoxide. 
,  The  consequence  would  be  a  loss  of  heat  in  the  off-gases  on  ac- 
count of  the  reduced  volume  of  gas  burned  under  the  retorts.  Mr. 
Doherty  also  states  that  the  pre-heating  of  the  primary  air  would 
not  be  practicable,  as  the  temperature  of  the  producer  must  be  kept 
below  the  fusing  point  of  ash.  This  position  is  hardly  correct 
because  it  may  be  possible,  as  is  done  in  a  great  many  other 
instances  {for  example,  in  blast  furnaces,  cupolas,  etc.)  to  take 
out  the  clinker  in  a  liquid  state  as  slag,  by  which  a  considerable 
reduction  of  labor  may  be  obtained ;  in  other  words,  the  producer 
can  be  arranged,  if  run  at  a  sufficiently  high  temperature,  1.  »■., 
with  air  sufficiently  pre-heated  to  tap  off  liquid  slag  as  is  done  in 
blast  furnaces,  etc. 

Mi(.  YouNc:: — Mr.  President,  I  heartily  agree  with  Mr.  Do- 
herty. There  is  a  greater  field  for  saving  in  our  fuel  under 
benches  by  the  use  of  the  producer  than  in  any  other  way,  with 
the  isolated  producers.  In  Halifax  we  had  a  producer  for  firing 
our  ovens.  It  was  a  very  elaborate  affair.  Probably  some  of  \ou 
arc  familiar  with  the  construction  of  it  for  the  recovery  of  the 
sulphate  of  ammonia.  In  certain  localities  and  with  certain  coal 
y()u  can  recover  from  80  to  loo  poiuids  of  the  sulphate  of  ammonia 
l>er  ton  of  coal  by  this  method,  and  in  that  way  your  fuel  would 
cost  you  absolutely  nothing,  an<l  with  gas  produced,  can  so  rcjfu- 
late  your  heats  under  your  benches  that  your  wear  and  tear  is 
reduced  to  a  niininmm  as  well  as  cost,  but  even  with  the  producers 
Hse<l  in  steel  plants,  glass  works,  etc.,  1  think  they  gel  very  much 
better  results  than  they  do  with  the  producer  under  the  bench 
because  it  is  utidcr  more  absolute  control.  Your  gas  is  always 
practically  the  same.  You  have  an  opportunity  of  making  an 
analysis  and  determining  what  your  gas  is,  and  get  your  producer 
in  condition  so  you  can  get  the  results  which  you  desire. 
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Mr.  Doherty  : — Dr.  Scliniewind  did  not  quite  grasp  my  refer- 
ence to  pre-heating  the  primary  air.  The  point  he  made  was  right 
if  my  position  had  been  what  he  thought  it  was,  I  was  talking 
about  the  doubtful  advantage  of  pre-heating  the  primary  air  for 
our  present  benches.  The  only  reason  I  did  not  advocate  pre- 
heating the  air  for  the  producer  is  from  the  fact  that  if  you  are 
using  soft  coal  you  have  rather  an  ugly  proposition  to  recover 
your  heat.  His  point  is  very  well  taken.'  If  you  are  using  coke 
you  will  get  a  direct  gas  that  will  not  deposit  tar  or  anything  of 
that  sort  on  your  recuperator  flues  or  your  regenerator  checker 
work.  I  find  no  trouble  where  producers  are  properly  run,  in 
avoiding  any  serious  difficulty  from  clinkering.  I  might  say  there 
will  be  absolutely  none,  if  properly  run,  because  they  do  not  have 
to  run  at. a  temperature  above  the  fusing  point  of  ash.  This  dis- 
cussion is  simply  a  contribution  to  try  and  re-open  this  subject  for 
the  consideration  of  gas  engineers.  I  believe  it  is  an  important  one 
in  gas  economics,  and  I  hope  that  some  man  will  take  exception 
to  what  I  have  said  and  try  and  prove  that  I  am  wrong,  and  then 
we  will  get  at  it  again.  In  Mr.  Russell's  paper  I  want  to  call  atten- 
tion to  one  point,  and  that  is  the  fact  that  when  he  gives  his  gas 
per  1,000  cubic  feet  and  includes  the  benches  only,  it  is  unfair.  He 
ought  to  include  real  estate,  buildings,  and  everything  else,  and  if 
he  will  figure  up  buildings,  real  estate  and  all  the  expenses  inci- 
dent to  a  complete  retort  house,  he  will  find  that  his  benches  of 
9's  will  run  very  much  less  than  any  other  sort  of  bench.  I  know 
that  Mr.  Russell  is  an  advocate  of  benches  of  9's,  and  I  guess  he 
did  not  want  to  make  it  look  too  bad. 

Mr.  Ru.ssell: — I  agree  with  you,  but  as  I  stated  in  my  answer 
to  a  question,  local  conditions  govern  largely  the  retort-house  con- 
struction, and  it  would  be  such  an  exhaustive  work  to  go  into  all 
these  details  as  to  the  cost  of  constructing  retort-houses,  cost  of 
real  estate,  etc.,  that  it  would  be  very  hard  to  arrive  at  any  accurate 
figure.  Your  real  estate  would  be  apt  to  vary.  It  certainly  would 
vary  in  value  enormously,  wherever  you  located  your  works.  In 
some  instances  it  would  be  verj'  slight,  and  in  others  it  would  be 
very,  very  great ;  and  also  the  surrounding  lay  of  the  land.  All  of 
those  things,  I  do  not  think  you  would  be  able  to  figure  out  accu- 
rately so  as  to  get  at  any  comprehensive  rule  to  cover  the  installa- 
tion of  retort  house  and  ecjuipment  of  retort  and  carrying  in  of 
coal,  handling  machinery,  etc.  You  could  carry  it  on  indefinitely 
without  getting  any  comprehensive  result,  so  that  I  limited  it 
entirely  to  the  benches. 
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Mr.  Doherty: — Dr.  Schniewind  computes  ammonia  in  sul- 
phate, and  apparently  Mr,  Young  does.  I  think  it  has  been  cus- 
tomary, or  it  has  been  growing  more  and  more  customary  in  the 
gas  fraternity  for  the  last  four  or  five  years,  to  always  compute 
ammonia  in  pounds  of  ammonia  gas :  and  to  have  one  man  stating 
the  quantities  of  ammonia  in  sulphate  and  another  in  ammonia  gas 
is  often  confusing.  1  think  the  gas  men  ought  to  aim  to  try  and 
get  some  standard  method  in  the  use  of  certain  standards  of 
value.  And  I  think  pounds  of  ammonia  gas,  even  though  you  are 
making  sulphate  of  ammonia,  is  the  better  way  of  stating  it. 

Dr.  Schniewind: — I  beheve  the  figures  for  the  price  for  any 
product  should  be  determined  by  the  form  in  which  it  is  brought 
on  the  market,  at  least  to  a  large  extent.  At  present  the  largest 
quantity  of  ammonia  in  this  country  is  turned  out  in  the  form  of 
concentrated  liquor,  but  soon  the  manufacture  of  ammonia  in  the 
form  of  sulphate  will  predominate.  Why  not  adopt  the  basis  in 
fixing  the  price  that  is  adopted  all  the  world  over,  and  that  is  sul- 
phate of  ammonia  ? 

Mr.  DoiiERTV  : — Because  the  other  is  an  improvement.  Most 
of  the  gas  companies  of  this  country  sell  concentrated  ammonia. 

Dr.  Schniewind: — Sulphate  of  ammonia  contains  25  per 
cent,  of  ammonia,  ('onscquently,  the  price  of  ammonia  per  pound 
can  be  easily  calculated  by  multiplying  the  price  of  a  pound  of  the 
sulphate  of  ammonia  by  four.  This  is  a  very  simple  process,  and 
all  the  market  quotations  are  given  for  ammonia  in  the  form  of 
sulphate  of  ammonia. 

Mr.  DoHtHiY: — What  I  thought  we  should  do  is  to  adopt 
some  uniform  method  in  stating  our  production  of  ammonia.  Now, 
it  happens  without  any  formal  action  on  it,  that  it  has  been  cus- 
tomary for  gas  men  to  consider  it  as  pounds  of  free  ammonia.  If 
the  otlier  method  is  better,  we  ought  some  day  or  another  to  for- 
mally adopt  it.  The  only  point  I  wanted  to  call  attention  to  is  the 
lack  of  uniformity.  It  is  a  good  deal  like  stating  in  ounce-gallons 
when  percentage  is  always  better,  I  think. 

It  was  then  moved'  seconded  and  carried  that  the  Association 
adjourn  until  2  p.  m.  of  the  same  day. 
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Second  Day. — Afternoon  Session. 

The  Association  met  at  2  p.  m. 

President  Doiierty  : — The  next  order  of  business  this  after- 
noon will  be  the 

QUESTION  BOX. 

Question  i.  Does  a  gas  consumer  at  whose  house  the  street- 
main  pressure  is  4  inches  get  more  or  less  heat  units  or  lighting 
value  for  his  dollar  than  does  a  consumer  at  whose  house  the 
pressure  is  2  inches,  and  why  ? 

Mr.  Dijn'Bar: — I  should  say  that  the  man  who  gets  his  gas 
at  a  pressure  of  4  inches  gets  more  for  his  money  than  when  his 
pressure  is  at  2  inches,  because  the  gas  is  compressed  to  that 
extent  the  more,  but  it  is  so  small  that  it  is  hardly  worth  con- 
sidering. 

President  Domecrty  :— Do  you  see  any  other  advantage  of  the 
higher  pressure,  Mr.  Dunbar? 

Mk.  Duxb.ah: — Well,  another  advantage  is  that  if  he  gets 
that  at  his  burner,  by  a  Welsbach  lamp  by  reason  of  a  more  inti- 
mate connection  with  the  greater  pressure,  you  would  get  more 
candle-power  by  reason  of  the  increased  heat. 

pREsiDE>fT  DoHERXv: — That  is  right.  If  he  had  a  higher 
pressure  by  operation  in  an  incandescent  gas  burner  or  any  Bun- 
sen  burner  you  can  get  a  more  intimate  mixture  and,  therefore,  a 
higher  flame  temperature,  although  the  quantity  of  heat  is  not 
increased. 

Question  2.  What  effect  does  water-gas  as  compared  with 
coal-gas  have  on  the  life  of  a  meter  ? 

G.  M.  Witherden: — I  would  say,  in  general,  that  there  is 
practically  no  differnce. 

President  Doherty  : — I  do  not  agree  with  you.  I  think,  in 
general,  that  the  life  of  a  meter  is  longer  with  coal-gas  than  water- 
gas,  but  I  do  not  know  why. 

Question  3.  What  is  the  cost  of  operating  a  rotary  scrubber 
having  a  capacity  of  500,000  cubic  feet  per  day  ? 

Mr.  Moses: — It  would  require  about  six-horse-powcr  to  run 
a  rotary  scrubber  of  that  capacity.  We  are  using  one  that  has 
about  that  size  engine  to  run  it. 
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President  Doherty  : — I  think  your  estimate  is  too  high.  As 
a  rule,  I  do  not  think  it  will  take  that  much.  About  three  I 
would  say. 

Question  5.  What  is  the  comparative  cost  of  gas  and  gasoline 
when  used  in  a  gas  engine  ? 

Mr.  Lathrop: — It  seems  to  me  that  would  wholly  depend 
upon  the  price  of  gas  per  1,000  and  the  price  of  gasoline  per  gallon. 

President  Doherty: — I  would  answer  that  question  by  say- 
ing it  would  be  about  equal  to  the  comparative  heating  value  of 
gas  and  gasoline,  and  that  it  would  take  230  feet  of  coal-gas  to 
equal  a  gallon  of  gasoline. 

Question  9.  What  material  has  proven  most  satisfactory  for 
coal-shed  floors? 

Mr.  Baxter: — I  have  in  my  time  used  the  concrete  and 
asphaltum,  and  I  have  also  used  tar  pavements.  Tar  pavements 
I  like  very  much.  I  have  used  plank  and  brick,  but  I  found  that 
they  were  very  hard  on  the  shovel — the  edge  of  the  shovel — and 
har<l  on  the  man  shoveling.  I  prefer  the  tarred  pavements  to 
anything  I  have  used,  if  properly  mixed. 

President  Doherty: — What  is  the  next  best  flooring? 

Mr.  Baxter: — Concrete.  I  have  tried  wooden  floors  made  of 
pine  plank,  but  they  turned  up  at  the  ends  and  warped  and  twisted. 
It  was  hard  for  the  man  in  drawing  out  the  coal  wagons,  owing  to 
the  plank  being  warped  and  twisted,  but  with  a  smooth  pavement 
made  of  tar  or  concrete  it  is  much  easier  for  a  man  to  pull  the 
wagon  along  and  much  easier  to  shovel  coal  on.  The  trouble 
with  concrete,  where  there  arc  heavy  wagons  used,  is  that  it  is  apt 
to  become  crushed  and  full  of  holes.  It  is  not  as  durable.  A  con- 
crete floor  will  break  up  worse  than  a  tarred  floor.  Coal  dropping 
some  distance  is  very  apt  to  break  the  concrete.  I  prefer  a  tarred 
pavement  to  anything  else. 

Mr.  Lathrop: — Does  the  tarred  pavement  make  as  satisfac- 
tory a  floor  for  teams  to  drive  over  or  does  it  cut  up  and  wear 
fast? 

Mr.  Baxter  : — No ;  it  doesn't  cut  away.  The  only  result  is  the 
dent  or  impression  that  the  wheels  would  naturally  make,  and 
that  was  very  slight. 

Question  lo.  What  are  the  best  results  obtained  as  to  the 
consumption  of  gas  per  hour  with  a  four-burner  gas  arc,  giving 
maximum  light? 


dovGoOt^Ic 


EIGHTEENTH  ANNUAL  MEETING  30l 

Mr.  Andrews  : — I  think  the  best  results  usually  obtained  with 
a  four-burner  gas  arc,  open  chimney  type,  are  approximately  25 
feet  an  hour.  This  also  holds  true  in  regard  to  chimney  burners, 
allowing  for  the  usual  amount  used  for  the  by-pass.  If  a  man 
asked  me  how  much  an  arc  burner  will  use  per  hour,  I  would  tell 
hitn  25  feet  an  hour,  which  covers  enough  for  by-pass  used  dur- 
ing the  remainder  of  the  night  and  during  the  daytime.  An  ordi- 
nary Welsbach  burner  will  not  consume  much  over  4  feet  at  the 
outside.  Our  experience  has  been  principally  with  the  Welsbach 
burner  and  the  Manhattan  lamp.  I  have  not  tested  other  lamps 
as  to  consumption. 

Mr.  Franklin  :— I  may  say  that  an  ordinary  Welsbach  cluster 
lamp  would  average  about  ^J/J  feet  per  burner  under  3  1/5  inches 
pressure.  Without  the  cluster  they  vary  all  the  way  from  5  to  6 
feet  per  burner  under  3J^  inches  pressure  when  the  mantle  is  full 
of  flame,  because  you  have  not  the  draft  in  a  burner  except  that 
which  you  would  have  in  one  with  a  chimney,  and  that  makes  a 
difference. 

Question  11.  What  is  the  best  way  to  clean  out  a  gas-main 
half  full  of  slush? 

Mr.  Franklin  : — I  happened  to  have  a  main  pretty  well  filled 
with  slush,  and  I  flushed  it  out  with  water. 

Question  13.  What  success  are  gas  companies  having  with 
the  gas  arc  lamps,  and  how  is  the  best  way  to  introduce  them  ? 

Mr.  Ml'lholl.^nd: — I  will  give  you  our  experience.  We 
have  put  out  since  January  i,  probably  150  of  the  Kalamazoo 
lamps.  I  suppose  that  is  what  is  referred  to,  and  in  no  instance 
have  we  gone  to  anyone  to  ask  them  to  purchase  the  lamp  or  rent 
the  lamp.  We  have  gone  to  places  where  they  were  burning  elec- 
tric lights  exclusively,  letting  the  gas  consumer  severely  alone, 
and  have  asked  these  people  to  let  us  put  in  a  few  of  our  gas  arc 
lamps  to  use  for  30  or  60  days,  and  at  the  expiration  of  that  time 
to  be  taken  out  if  they  found  the  lamp  was  not  a  success,  or  they 
found  the  bill  was  not  satisfactory  or  sufficiently  low  to  justify 
them  either  in  renting  or  purchasing  the  lamp.  With  an  experi- 
ence of  150  lamps  placed  in  this  way  we  have  yet  to  find  a  single 
CTistomer  who  has  come  to  us  and  said,  take  out  the  lamp.  They 
have  all  proven  to  be  satisfactory.  We  gave  them  the  privilege 
of  taking  the  lamp  at  an  increase  of  $1  over  what  we  actually 
paid  for  it,  or  to  pay  us  75  cents  per  month  rental,  which  included 
all  maintenance.     No  matter  which  way  they  take  it  we  send 
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around  periodically  and  clean  the  globes  and  keep  them  in  condi- 
tion. We  have  now  no  lamps  out  at  rental.  They  have  all  been 
purchased,  and  we  have  sold  about  150  lamps.  Of  course  we 
have  displaced  principally  electric  arc  lamps  and  a  good  many 
incandescent  lamps  have  also  come  out.  Our  experience  has  been 
very  gratifying,  and  we  expect  to  continue  it.  The  charge  of  75 
cents  per  month  is  for  the  rental  of  the  lamp  and  cleaning  the 
globes  and  for  maintenance.  That  is,  whether  we  rent  them  or 
sell  them  outright,  we  charge  them  so  much  for  actual  repairs  that 
are  put  on,  and  nothing  for  cleaning  or  anything  else. 

Mr.  Littlehales: — I  would  like  to  ask  the  last  speaker,  Mr. 
President,  in  case  an  existing  gas  consumer  asks  for  them,  will  you 
supply  them  ? 

Mh.'  Mui.holi.and: — Certainly.  If  a  man  is  a  satisfactory 
gas  consumer,  however,  we  do  not  bother  him,  but  we  are  after 
the  other  fellow  now  who  has  been  using  electric  light, 

Mr.  Franklin: — During  the  year  1900  we  placed  something 
like  1,600  lamps  throughout  Cincinnati  on  a  years  trial,  keeping 
them  in  condition,  furnishing  the  mantles,  etc.  At  the  end  of  that 
time  we  sent  out  the  bills  for  the  lamps,  and  I  am  glad  to  say  that 
we  had  onl>-  55  of  them  come  back.  It  is  our  intention  this  year 
to  put  them  out  at  %i  per  month,  and  at  the  end  of  the  year  the 
lamp  belongs  to  the  consumer. 

Question  16.  Is  it  better,  all  things  considered,  to  run  a 
water-gas  generator  at  a  high  temperature,  producing  a  little 
lamp-black  and  a  small  amount  of  tar,  but  sending  some  tar  over 
with  the  gas,  and  extracting  it  by  special  apparatus,  or  is  it  belter 
lo  run  the  apparatus  at  a  lower  temperature,  making  no  lamp- 
black at  all,  getting  a  smaller  yield  of  gas  per  gallon  of  oil,  but 
sending  no  tar  over  with  the  gas  ? 

The  Pheisoent: — That  follow  has  asked  a  conundrum.  I 
think  he  means  "sending  more  tar  over  with  the  gas."  Is  the  man 
here  who  asked  that  question  ?  Can  anybody  answer  the  question  ? 
If  nobody  volunteers  an  answer  we  will  pass  it  for  the  present. 

The  next  order  of  exercise,  gentlemen,  will  be  the  reports  of 
committees,  which  we  carried  over  from  yesterday.  The  adver- 
tising committee  will  make  their  report  first,  and  as  I  am  the 
representative  of  the  Ohio  Gas  Light  Association  on  this  com- 
mittee, I  will  take  the  liberty  of  reading  the  report. 
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REPORT  OF  COMMITTEE  NATIONAL  ADVERTISING  BUREAU- 

To  lite  Members  of  the  Ohio  Gas  Light  Association: 

Gentlemen: — The  members  of  this  committee  have  been  so 
situated  that  it  has  never  been  possible  to  get  a  full  meeting  of 
the  committee.  Work  has  been  done  entirely  by  correspondence, 
and  delay  has  been  mostly  occasioned  by  the  inability  of  the  repre- 
sentative of  this  Association  to  meet  with  tlie  other  members. 

Very  little  support  has  been  given  to  the  plan  except  by  a  few 
gas  companies,  although  many  converts  have  been  made,  and 
especially  during  the  last  six  months. 

About  40  per  cent,  of  the  prominent  gas  men  look  on  the 
scheme  with  favor,  but  are  only  willing  to  subscribe  provided  all 
gas  companies  subscribe,  and  this  is  as  yet  impossible.  The  com- 
mittee have  raised  more  or  less  funds  among  themselves  to  take 
care  of  the  work  already  done  and  work  planned. 

We  did  not  present  our  report  yesterday  as  the  committee  had 
not  reached  an  agreement  of  what  plans  should  be  followed,  and 
to  our  regret  we  are  not  yet  in  accord. 

If  the  original  plans  of  advertising  in  the  high-class  journals 
fail,  the  committee  will  either  make  arrangements  to  purchase  and 
send  direct  to  non-fuel  gas  users  one  of  the  high-class  journals  ia 
which  all  of  our  advertising  will  be  carried,  or  else  we  will  publish 
a  high-class  journal  for  such  distribution  (similar  to  the  Ladies' 
Home  Journal)  under  the  direction  of  the  committee.  These  two 
alternative  plans  are  being  considered  to  overcome  our  greatest 
obstacle,  vis.,  the  equitable  division  of  expenses  among  gas  com- 
panies according  to  the  benefit  derived.  We  also  anticipate  repro- 
ducing all  good  gas  advertisements  for  general  distribution. 

Outside  of  the  report,  I  will  say  that  we  took  this  matter  up 
two  years  ago  at  our  meeting.  We  had  to  wait  for  the  meeting  of 
the  Western  and  the  meeting  of  the  American.  Immediately  after 
the  meeting  of  the  American  I  was  stationed  at  Denver  and  I 
was  never  able  to  leave  Denver  for  many,  many  months  after  that, 
and  have  had  very  little  time  on  my  hands  until  the  last  two  or 
three  weeks.  I  have  been  very  much  crowded  for  time.  Orally, 
I  may  report  that  I  took  ten  men  selected  as  representative  gas 
men ;  two  of  them  were  absolutely  against  the  scheme  and  eight 
of  them  ended  by  saving  that  they  would  go  into  it  if  all  gas 
companies  subscribed,  but  they  would  not  be  one  of  a  portion  of 
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the  gas  companies  to  subscribe,  and  unless  some  means  could  be 
devised  to  get  all  the  gas  companies  in  they  would  not  subscribe 
or  help  to  move  it  along. 

We  have  already  arranged  to  subscribe  to  a  press  clipping 
bureau  to  get  the  advertisements  of  other  gas  companies,  and 
then  if  we  can  raise  a  fund  we  will  reproduce  them  and  send  them 
around  to  the  gas  companies.  That  is  all  we  Have  to  report  now. 
The  committee  is  not  as  yet  unanimous  as  to  the  course  to  pursue. 
There  is  no  pcrm'anent  disagreement.  It  is  simply  that  we  have 
not  had  the  proper  time  for  consultation  and  consideration  of  some 
matters  which  we  have  had  to  take  up. 

Respectfully  submitted,  Henry  L.  Doherty. 

Mr.  Stoxe  : — I  move  that  the  report  be  received,  placed  on  file 
.  and  the  committee  continued.     (Seconded  and  adopted.) 

President  Doiiehty: — Mr.  Eysenbach.  the  Editor  of  the 
Wrinkle  Department,  has  another  wrinkle  which  he  will  read  to  us 
at  this  time,  contributed  by  B,  E.  Chollar,  of  St.  Louis,  Mo, 

Mr.  Eysenbach  :^I  will  say  that  this  wrinkle  was  received 
too  late  to  be  incorporated  in  the  Wrinkle  Department  as  printed. 

B.  E.  Chollar's  wrinkle  was  then  read  as  follows : 
WRINKLES. 

DEVICE  FOR  DISTRIBUTING  W.-\TER  IN  TOWER  SCRUBBERS. 

The  object  of  this  device  is  to  distribute  water  at  such  inter- 
vals and  in  such  quantities  in  tower  scrubliers  as  is  desired. 

The  apparatus  consists  of  a  small  safety  valve,  or  pressure 
regulator,  such  as  is  used  on  a  small  boiler,  and  the  small  tin  or 
wooden  receptacles.  A,  B  and  C,  shown  in  the  accompanying 
sketch. 

There  is  no  change  in  the  mechanism  of  the  valve  except  the 
lengthening  of  the  lever  to  carry  the  small  box,  B. 

The  valve  can  be  connected  anywhere  in  any  convenient  place 
in  the  line  of  pipe  from  the  water  main  to  top  of  the  scrubber, 
with  the  necessary  valves  and  fittings  to  effect  a  by-pass.  The 
by-pass  is  really  a  necessity,  for  the  scrubber  should  be  furnished 
with  water  when  the  valve  is  in  need  of  repair. 

In  the  operation  of  the  apparatus  it  is  necessary  to  have  the 
supply  pipe  with  L  burner  cock  attached,  furnished  with  water 
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under  a  nearly  constant  pressure.  This  can  be  obtained  by  con- 
necting it  to  the  outlet  pipe  of  a  pump  connecting  two  ammonia 
wells. 

Water  from  the  supply  pipe  is  admitted  into  the  receptacle, 
A,  which  is  large  enough  to  hold  about  a  quart  and  a  half  of 
water.  This  receptacle  is  so  balanced  that  when  it  is  filled  to  the 
overflowing  point  the  discharging  end  becomes  so  heavy  that  it 
overbalances,  throwing  its  contents  of  water  into  B,  and  falling 
back  into  its  first  position.  The  impulse  which  the  water  has 
received  together  with  its  weight. overcomes  the  counter -weight 
on  thi-  other  end  of  the  lever,  forcing  B  down  to  the  position 
indicated  by  dotted  lines,  gradually  opening  the  valve  and  sup- 
plying the  scrubber  with  fresh  water. 


S'O.  XXIII.       AUTOMATIC  WATEK  DISTRIUUTER  FOR  TOWER  SCRUIIBERS. 

The  water  runs  from  B  through  a  small-sized  opening  it  has 
in  the  bottom  into  C,  which  is  nothing  more  than  a  catch  basin 
with  a  pipe  running  to  the  ammonia  well.     As  the  water  nms 
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from  B,  B's  weight  becomes  less  and  the  counter- weight  draws  it 
back  into  its  first  position  which  closes  the  valve.  When  A  is 
again  filled  it  discharges  into  B,  as  described. 

The  intervals  of  time  between  the  discharge  of  A  can  be 
controlled  by  means  of  the  L  burner  cock  on  the  supply  pipe,  thus 
controlling  the  frequency  of  the  openings  of  the  valve  and  the 
water  supplied  to  the  scrubber. 

Where  there  are  two  or  more  scrubbers  one  set  of  this  appa- 
ratus can  be  used  for  each  scrubber,  the  first  passing  fresh  water 
and  the  second,  with  the  aid  of  a  pump,  passing  liquor  from  the 
first  scrubber. 

The  different  pieces  of  the  apparatus  should  be  connected  and 
placed  with  reference  to  each  other  as  they  are  shown  on  the 
sketch. 

President  Dohretv  : — The  next  thing  we  will  hear  is  the 
report  of  the  Specific  Gravity  Committee. 

J.  D.  SiiATTUCK,  of  Darby,  Pa.,  then  presented  the  following: 

REPORT  OF  SPECIFIC  GR.WITY  COMMITTEE. 

To  the  Ohio  Gas  Light  Association: 

JIr,  President  .vnd  Gentleme.v  : — Our  report  is  not  one 
base<l  upon  any  particular  gas.  but  rather  on  the  average  gas,  and 
this  inforntation  therefore  is  for  practical  purposes  only,  it  being 
understood  that  each  gas  has  a  specific  gravity  according  to  its 
actual  analysis.     The  practical  results  for 

Coal-gas  range  between  0.420  and  4.450. 

Coke-oven  gas.  between  0.520  and  0.550. 

Water-gas,  between  0.600  and  o/>8o. 

Natural  gas,  between  0.550  and  0.600. 

Respectfully  submitted, 

J.  D.  Shattuck, 
James  W.  Dunbar, 
George  Whysall, 
Ernest  E.  Eysenbach, 
^.^  Committee. 

The  President: — 1  will  next  call  for  the  report  of  the  Com- 
mittee on  Next  Place  of  Meeting. 
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REPORT  OF  THE  COMMITTEE  ON  NEXT  PLACE  OF  MEETING, 

To  the  Ohio  Gas  Light  Association: 

Gentlemen: — In  making  the  report  of  this  committee  I  want 
to  say  that  we  have  approached  several  members  of  the  Associa- 
tion in  regard  to  the  place  of  next  meeting,  and  it  seems  to  be  the 
unanimous  opinion  that  Cincinnati  should  be  the  place  of  meeting 
■of  this  Association  for  the  year  1903. 

Respectfully  submitted, 

John  Franklin,  Chairman. 

Presidext  DoHERTi': — Is  Cincinnati  big  enough  to  take  care 
■of  a  convention  of  this  size  ?    You  know  we  are  growing. 

Mr.  Franklin: — I  think  so.  I  want  to  say  we  will  do  all  in 
our  power  to  make  your  visit  to  that  city  a  pleasant  one,  and  I 
trust  you  will  all  be  there.  It  is  the  unanimous  report  of  the  com- 
mittee that  Cincinnati' be  the  next  place  of  meeting. 

On  motion,  duly  seconded  and  carried,  the  report  of  the  com- 
mittee was  unanimously  adopted. 

President  Doherty  : — The  next  order  of  business  will  be  the 
report  of  the  Committee  on  President's  Address. 

Mr.  Lathrop  then  submitted  the  following : 

REPORT   OF    committee   ON    PRESIDENT'S    ADDRESS. 

To  the  Ohio  Gas  Lii^ht  Association: 

Gentlemen  : — The  committee  to  which  was  referred  the 
address  of  Henry  L.  Doherty,  Presidetit  of  the  Ohio  Gas  Light 
Association,  has  very  carefully  considered  the  address.  It  is  an  able 
presentation  of  the  most  important  issues  now  before  the  gas 
industry  in  the  United  States.  We  congratulate  the  President 
upon  the  originality  of  many  of  his  suggestions,  and  which  are 
brought  forth  in  consequence  of  his  <leep  feeling  and  earnest 
interest  in  the  welfare  of  the  gas  profession. 

We  consider  that  the  arrangement  for  the  order  of  this  meet- 
ing has  been  most  happy  by  dividing  the  papers  into  two  classes — 
one  relating  to  the  commercial  aspect  and  the  other  to  the  engi- 
neering features  of  the  industry.  Each  portion  is  made  more 
coherent,  as  well  as  time  being  saved. 

The  general  recommendations  of  the  President  arc  timely,  but 
the  committee  refers  especialh'  to  a  certain  portion  of  them.  We 
approve  the  recommeTidation  that  the  present  policj-  of  the  Asso- 
-ciation  be  not  changed,  but  continue  as  a  state  organization,  but 
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welcoming  membership  from  other  states.    Also,  that  talent  which 

will  contribute  to  the  benefit  of  the  gas  fraternity  be  called  upon, 
wherever  available,  for  contributions. 

The  sugg-estions  by  the  President  relating  to  gas  appliances 
should  bear  fruit.  If  gas  appliances  can  be  rendered  more  efficient, 
it  would  be  equivalent  to  reducing  the  price  of  gas ;  and,  as  a  step- 
toward  securing  greater  efficiency,  we  recommend  that  a  committee 
of  three  be  appointed  to  devise  a  standard  method  of  testing  gas 
appliances,  and  that  such  committee  confer  with  manufacturers 
for  co-operation. 

The  Ohio  Association  has  made  many  contributions  of  value 
to  the  gas  business,  and  if  available  would  be  of  far-reaching 
benefit.  We  recommend  that  the  officers  of  the  Association  be 
authorized  to  publish  the  proceedings  of  this  meeting  and  be  in- 
structed to  devise  means  for  publishing  the  proceedings  each  year, 
and  the  back  proceedings  as  rapidly  as  the  funds  they  can  com- 
mand will  permit. 

It  is  a  fact  that  many  developments  affecting  the  industry 
occur  throughout  the  rest  of  the  world,  and  of  which  we  frequently 
have  no  knowledge.  We  woidd  therefore  recommend  tiiat  an 
editor  be  appointed  to  inform  the  Association  in  a  paper  e\-ery 
year  of  the  progress  of  the  gas  industry  throughout  the  world  in 
the  way  of  new  methods  of  manufacture,  apparatus,  etc. 

It  is  a  lamentable  fact  that  but  little  research  work  has  been 
carried  on  by  the  gas  companies  in  the  United  States.  Thorougii 
research  work  is  most  important,  and  we  recommend  that  the  offi- 
cers of  the  Association  be  authorized  to  appoint  some  one  who  will 
undertake  the  task. 

We  consider  that  the  views  of  the  president  regariling  the 
formation  of  or  change  of  one  of  the  Associations  to  an  organiza- 
tion devoting  itself  to  the  consideration  of  technical  subjects  and 
problems  wonld  prove  advantageous  to  the  gas  industry,  and  we 
recommend  this  to  the  earnest  consideration  of  the  gas  fraternity, 
regardless  of  Association  affiliations.  This  woidd  possibly  eventu- 
ate in  the  formation  of  a  gas -engineering  institute. 
Respectfully  submitted, 

A.    P.    L.\THROP, 

JoriN  D,  JTcIlhenxy. 

Gf,o.  \\'hvs.\ll. 

Commit  Ice. 
It  was  then  moved  by  Mr,  Stone,  duly  seconded  and  carried,. 
that  the  report   of   the    Committee    on    President's  Address  be 
adopted. 
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John  R.  Lynn  then  submitted  the  following: 

KEPORT  OF  COMMITTEE  ON    MEMORIALS. 

To  the  Ohio  Gas  Light  Association: 

Gentlemen; — We,  the  committee,  appointed  to  prepare  a 
memorial  to  the  deceased  of  the  past  year,  would  respectfully  sub- 
mit the  following : 

William  Stacey,  President  of  the  Stacey  Manufacturing  Com- 
pany, of  Cincinnati,  one  of  the  old  and  reliable  men  of  this  fra- 
ternity, departed  this  life  unexpectedly  on  June  17,  1901.  Perhaps 
no  other  member  of  this  Association  was  more  universally  re- 
spected and  beloved  for  numerous  excellent  (jualities  than  William 
Stacey,  and  no  one  can  be  more  sadly  missed  by  all.  His  business 
life  was  spotless,  his  private  character  without  a  blemish,  his 
sociability  of  that  sort  which  brought  hitn  in  close  contact  with  his 
fellow  men.  His  life  was  like  the  glorious  sunshine  of  his  dispo- 
sition, and  his  death  is  most  deeply  deplored. 

Edwin  H.  Wehle,  General  Manager  of  the  Monarch  Water 
Heating  Company,  Pittsburgh,  Pa.,  became  a  member  of  this  Asso- 
ciation March  21,  1900,  and  while  our  personal  acquaintance  with 
him  was  of  short  duration,  he  was  highly  esteemed  by  those  who 
knew  him,  and  his  death  is  a  distinct  loss. 

Henrj'  C.  Kirby,  President  of  the  Goff-Kirby  Coal  Company, 
Cleveland,  O.,  was  also  elected  to  membership  at  the  meeting  of 
1900.  He  has  1;een  well  known  ant!  highly  respected  by  man)'  of 
our  members  during  his  long  and  honorable  business  career,  Mr. 
Kirby  departed  this  hfe  July  21,  1901,  to  the  great  regret  of  the 
community  in  which  he  lived  and  the  people  among  whom  he 
associated  in  business  and  society.     Be  it 

Resolved,  By  thi.s  .\ssociation  that,  whereas  an  Omnipotent 
Power  has  remove<l  from  our  midst  these,  our  friends  and  fellow- 
members,  we  express  our  <k-ep  appreciation  of  the  loss  we  have 
sustained  ;  and  that  it  also  be 

Resolved,  That  the  Secretary  of  this  .Association  conve}'  to  the 
family  and  immediate  friends  of  each  of  these  deceased  members 
our  deepest  sympathy  in  their  great  sense  of  bereavement,  with 
our  assurance  that  while  absent  in  the  flesh,  these,  our  friends, 
shall  not  be  forgotten.  Respectfully  submitted, 

John  R.  Lynn, 
A.  J.  St.\cey, 

Committee. 
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On  motion  of  A.  P.  Lathrop,  seconded  by  C,  W.  Andrews,  the 
report  of  the  Memorial  Committee  was  unanimously  adopted. 

The  President  :— We  will  now  take  up  a  discussion  of  the 
subject,  "Can  Iron  Meter  Connections  be  Used  to  Better  Advant- 
age Than  Lead,"  by  W.  A.  Baehr  and  E.  E.  Eysenbach. 

W.  A.  Baehr's  written  discussion  of  the  above  subject  was 
then  read  to  the  Association  as  follows : 

IRON"  OR  LEAD  FOR  METER  CONNECTIONS. 

W.  A.  BAEHR. 

The  discussion  is  based  upon  the  costs  for  a  5-light  meter  con- 
nection only,  as  that  size  is  the  predominating  one,  and  costs  are 
stated  as  they  exist  in  Denver.  If  iron  connections  were  adopted, 
all  new  services  and  house  risers  could  be  so  arranged  as  to  reduce 
the  estimates  given  below,  which  are  for  the  average  time  and 
material  required  to  set  meters  where  lead  connections  have  here- 
tofore been  used. 

Our  iron  connections  are  made  by  simply  using  a  long,  brass 
swivel  on  the  meter,  with  a  pipe  thread  cut  at  the  end,  and  the 
manufacturers  furnish  these  without  extra  charge.  As  the  dis- 
tance center  to  center  of  meter  screws  varies  slightly,  even  for  the 
same  makes,  a  sort  of  swinging  joifit  is  required  to  allow  for  this. 
We  use  a  street  ell  and  a  common  ell,  but  are  trying  at  present  to 
procure  a  fitting  in  the  nature  of  an  offset  which  would  serve  the 
iiaine  purpose  as  the  two  ells,  and  would  reduce  the  cost  somewhat. 

COST  OF  A  S-LIGHT  IRON   CONNECTION   IN   PLACE. 

Material.  —  Two-threaded  swivels  (no  charge). 

■i)4-inch  cock  (service)  $0  35 

S^-inch  nipples  of  various  lengths 25 

5-^inch  eils  —  two  for  offset 15 

Labor  setting.  —  Man  and  helper,  with  horse  and  wagon, 

average  15  sets  per  day,  including  delivery  of  meter. . ,         30 

Total  cost $1  05 
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COST  USING  LEAD  CONNECTION. 

Material,  — Two  swivels  (no  charge). 

^-inch  meter  cock $0  35 

Two  ^-inch  couplings 07 

Two  12-inch  pipes,  %  inch,  i  ft.  lead  pipe,  28  ounces  per  ft.  20 

Solder,  gas,  etc 02 

Shop  labor  to  make  i  pair  —  two  men  can  make  about  35 

pair  per  day 17 

Labor  setting.  —  Man  and  helper,  with  horse  and  wagon, 

average  20  sets  per  day,  including  delivery  of  meter. .  23 

Total  cost $1  04 

In  general,  a  nipple  or  two,  and  perhaps  several  fittings  are 
required,  which  would  bring  the  cost  of  the  lead  connection  above 
that  of  the  iron.  Neither  is  it  said  that  men  can  al»vays  make  15 
sets  with  iron  per  day,  as  occasions  will  arise  which  will  require 
much  more  labor.  However,  with  us  the  cost  is  practically  the 
same  for  either  style  of  connection  in  changing  meters  iii  use. 

The  advantages  of  iron  connections  are  as  follows : 

1.  An  iron  connection  once  in  is  permanent. 

2.  No  danger  of  reduced  gas-way  due  to  kinking  lead  pipe. 

3.  Less  apt  to  have  leaks. 

4.  Stronger  than  lead. 

5.  As  men  are  obliged  to  use  more  care,  the  meters  are  set 
better. 

6.  Not  so  much  danger  of  breakage  at  connections. 

7.  Meter  brackets  not  necessary. 

8.  Theft  of  gas  is  prevented,  as  connections  are  harder  to  take 
off. 

9.  Better  in  case  of  fire ;  will  not  melt. 

10.  Where  an  iron  connection  is  in,  it  is  easier  to  re-set  a 
meter. 

11.  In  old  bent  lead  connections  naphthaline  apparently  de- 
posits readily ;  not  so  with  iron. 

12.  Can  make  a  better  connection  under  a  low  show-window, 
preventing  the  trap  that  almost  invariably  is  formed  with  lead. 

13.  When  freeze-up's  occur,  it  is  easier  to  thaw  out  by  using 
gasoline  torches. 

14.  It  is  suggested  that  rats  cannot  eat  the  iron  pipe. 

15.  An  iron  connection  is  a  more  workmanlike  job. 
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The  disadvantages  of  iron  connections  are  as  follows : 

1.  Takes  better  fitters  to  set  meters. 

2.  We  are  obliged  to  carry  more  material  in  wagon,  such  as 
fittings,  nipples,  etc. 

3.  Somewhat  greater  tool  expense. 

4.  In  setting,  men  occasionally  break  out  the  meter  screws. 
More  care  is  necessary.  We  think  if  iron  connections  were  gen- 
erally adopted,  the  meter  manufacturers  will  set  in  the  screws 
more  substantially. 

With  the  cost  about  the  same,  we.  prefer  the  iron  connections, 
and  are  using  them  exclusively  on  all  sizes  of  meters. 

Ernest  E.  Evsenb.^cii,  of  Columbus,  O.,  then  read  his  written 
contribution  on  the  same  subject,  which  is  as  follows : 

IRON  METER  CONNECTIONS. 

E.  E.  EYSENBACH. 

The  artificial  gas  company  at  Columbus  has  always  used  the 
lead  connections,  but  the  natural  gas  company  has  15,000  meters 
connected  up  entirely  with  iron  connections,  and  they  have  experi- 
enced no  trouble  from  this  whatever.  I  have  thought  for  a  long 
time  that  I  would  use  only  iron  connections,  even  if  slightly  more 
expensive.  I  cannot  give  you  any  figures  on  the  cost  of  these  iron 
connections,  as  the  natural  gas  company  only  put  in  the  service  to 
the  curb  line,  and  the  plumbers  do  all  the  service  work,  setting, 
house-piping,  etc, 

DISCUSSION. 

John  I''r.\nklin: — ^ilr.  President  and  gentlemen,  referring 
to  the  paper  just  read  of  Mr.  F.aehr,  regarding  the  advantages  to 
be  gained  by  using  iron-meter  connections  in  place  of  lead,  will 
say,  that  I  personlly  cannot  agree  with  him  on  that  point,  as  I  do 
not  consider  it  practical  for  the  following  reasons : 

First.— It  would  require  the  most  experienced  and  practical 
fitters  to  connect  meters  with  iron-pipe  connections  by  reason  of 
the  necessity  of  most  exacting  and  accurate  fitting,  in  order  that 
there  would  be  no  strain  upon  meter  tubes.  This  labor  will  natur- 
ally cost  higher  than  ordinary,  thereby  increasing  the  cost  of 
installation. 
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Second. — It  would  be  necessary  to  use  ties,  ells  and  nipples  in 
making  connections,  thereby  forming  the  very  foundation  for  the 
deposit  of  naphthaline  and  other  obstructing  material,  conse- 
quently adding  to  in  place  of  diminishing  the  obstructive  points 
which  form  the  basis  of  complaints,  and  which  prove  at  times  an 
expense  feature  in  the  gas  business,  when  you  consider  the 
annoyance  to  consumer,  decrease  in  sale  of  gas  and  expense  of 
rectification. 

Third. — To  insure  the  best  mechanical  fitting,  saving  of  time 
and  labor,  it  would  necessitate  at  all  times,  providing,  of  course, 
you  are  setting  a  great  number  of  meters,  the  need  of  horse, 
wagon  and  helper,  to  cairj'  sufficient  material,  such  as  fittings  and 
assorted  nipples  of  different  lengths  and  sizes,  to  enable  you  to 
complete  mechanically  the  satisfactory  setting  of  meters. 

Fourth. — If  the  work  of  connecting  was  a  permanent  one,  I 
might  consider  the  adoption  more  favorable,  but  at  times  it  is 
necessary  to  disconnect  in  order  to  clean  our  connections,  to 
change  meters,  for  tests,  leaks  or  larger  meters,  which  would 
mean,  in  case  of  the  latter,  an  entire  remo<leling  of  connections  by 
reason  of  the  variation  in  size  of  meters,  adds  materially  to  the 
cost  of  installation  of  meter  connections. 

Fifth. — In  the  connecting  up  of  meters  with  iron-pipe  connec- 
tions, it  would  be  impracticable  to  use  a  meter  box  if  permanently 
fastened,  for,  if  it  was  found  necessary  to  disconnect,  it  would 
prove  a  problem  to  remove  the  meter  without  a  strain  upon  it.  If, 
on  the  other  hand,  you  suspend  your  meter,  without  support  or 
protection  of  any  kind  you  are  assuming  considerable  risk,  as  the 
least  jolt  or  iar  is  liable  to  spring  a  leak  in  your  meter,  thereby 
jeopardizing  life  and  property,  and  also  rendering  the  company 
liable  to  damages. 

Necessity  being  "the  mother  of  invention"  came  vividly  to  my 
mind  some  three  years  ago,  while  making  an  investigation  in  the 
store-room  of  the  campany,  where  I  found  about  three  tons  of 
scrap  lead  which  had  formerly  served  as  meter  connections.  To 
say  I  was  surprised  would  be  drawing  it  mildly.  I  was  astounded 
with  the  exhibit,  and,  realizing  the  necessity  for  prompt  action, 
at  once  cast  about  for  some  remedy  to  alleviate  the  existing  condi- 
tions. It,  therefore,  gives  me  pleasure  to  present  to  i.'our  notice 
this  lead  connection,  the  merits  of  which  I  will  explain  as  follows : 

First. — It  is  practically  impossible  to  crush,  bend  or  kink  the 
lead  while  fitting  to  suit  condition,  unless  done  maliciously  or  by 
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ignorance,  as  a  boy  with  any  degree  of  intelligence  can  place  them 
in  connection. 

Second. — Can  be  made  to  suit  any  and  all  conditions  on  prem- 
ises and  when  once  connected  can  be  easily  disconnected  and  recon- 
nected without  detriment  to  connection  and  without  removing 
from  meter. 

Third. — It  is  perfectly  pliable,  having  no  strain  upon  meter,  no 
points  for  the  reception  of  obstructing  material,  allowing  at  all 
times  perfect  freedom  of  supply  of  gas  to  meter. 

Fourth. — They  are  made  in  four  sizes:  i  inch,  Ij4  inch,  lyi 
inch  and  2  inches,  and  arranged  with  various  sized  couplings  to 
fit  5.  10,  20,  30,  45,  60  and  loo-light  meters;  have  metal  goose- 
neck at  meter  end,  this  being  the  only  solder  joint. 

Fifth. — Can  be  locked  at  both  stopcock  and  meter  end  by 
means  of  a  metallic  seal,  first,  as  a  protection  against  tampering, 
but  more  for  the  necessity  of  knowing  who  the  mechanic  is  that 
filled  the  connection,  so  that  in  case  of  an  unsatisfactory  condition 
being  found,  we  have  positive  evidence  who  did  the  work.  The 
punch  and  wrench  are  a  combination  tool  and  are  furnished  to 
each  man  doing  this  work ;  each  punch  is  numbered  so  that  in  case 
of  defective  mechanical  work  the  man  seals  his  own  doom  by  the 
tell  tale  seal. 

Mr.  Mulholland: — I  have  heard  of  some  gas  companies  who 
used  one  iron  and  one  lead  connection  in  setting  meters.  I  would 
like  to  ask  whether  any  members  here  have  tried  that  experiment, 
and  if  so  what  their  success  has  been  and  what  the  results  have 
shown. 

Mr.  Moses  : — Mj-  experience  has  been  that  lead  connections  are 
better  and  cheaper.  I  shorten  the  lead  pipe  to  about  12  or  14 
inches.  I  make  all  our  connections  through  the  winter.  We  are 
making  this  winter  about  5,000  connections  in  the  shop  and  they 
will  last  us  part  of  the  summer. 

Vice  Presiue.nt  Andrews  resumes  the  chair. 

H.  L.  DoHERTV  ; — The  question  of  iron  and  lead-meter  connec- 
tions I  think  started  in  a  meeting  of  the  McMillin  companies  about 
four  years  ago.  That  was  the  first  I  heard  of  it.  It  was  proposed 
then  to  use  the  iron-meter  connections  instead  of  the  lead  connec- 
tions. Since  then  Denver  has  adopted  the  iron-meter  connections 
and  Milwaukee  has  adoj)ted  iron-meter  connections.  At  the  time 
Mr.  Baehr  wrote  this  paper  we  saw  some  of  the  disadvantages  in 
iron-meter  connections,  to  which  he  has  called  your  attention.    We 
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have  now  concluded  that  there  are  no  disadvantagss  in  iron-meter 
connections.  The  advantages  are  all  in  their  favor  and  we  do  not 
want  any  lead.  The  next  thing  I  want  to  see  is  a  cast-iron  meter. 
If  every  gas  company  had  started  in  to  use  iron-meter  connec- 
tions from  the  beginning,  there  is  no  question  in  the  world  but 
what  they  would  have  saved  very,  very  much  money.  They  would 
have  more  consumption  than  they  have  now.  In  making  these  lead 
connections  you  have  to  tlepcnd  upon  men  whose  work  you  cannot 
supervise.  You  can  hardly  inspect  every  job -they  do,  or  at  least 
gas  companies  do  not  do  it.  They  cannot  kink  iron-meter  connec- 
tions. We  can  make  an  iron-meter  connection  so  that  it  will  do 
for  a  3,  a  5,  or  a  lo-light  meter.  That  is  what  they  are  doing  in 
Milwaukee.  They  use  an  offset  fitting  and  just  swing  the  fitting 
around  on  one  side  or  the  other.  We  have  concluded  now  that  we 
could  not  only  manufacture  them  cheaper  with  the  lead,  but  we 
can  take  care  of  the  work  in  the  houses  cheaper  than  with  lead.  It 
took  our  men  a  little  while  to  learn  how  to  get  on  to  the  proper  use 
of  iron-meter  connections,  but  we  think  they  are  very  much  better 
than  lead  connections.  I  came  very  nearly  catching  Mr.  Moses. 
He  was  about  to  tell  us  how  he  set  10,000  meters  in  six  months, 
and  he  came  very  near  saying  that  the  5,000  to  which  he  referred 
would  last  a  jear.  I  went  into  the  plant  of  a  gas  company  not 
long  ago  to  see  the  superintendent  of  distribution.  We  were  visit- 
ing the  distribution  warehouse  when  I  saw  a  man  starting  out  with 
a  pair  of  lead  connections;  I  said,  "Why  don't  you  use  iron  con- 
nections? I  think  they  are  better."  He  said,  "Oh,  no,  no— they 
are  not  better."  I  said,  "I  think  so.  I  have  al.ways  liad  lots  of 
trouble  with  lead-meter  connections  kinking  and  leaking,  and 
troubles  of  that  sort,"  He  said,  "We  do  not  have  a  bit  of  trouble." 
I  said,  "You  must  have  some  trouble."  He  said,  "No,  sir;  we  do 
not  have  any  trouble."  "Well,"  he  said,  "it  is  so  insignificant  that 
it  doesn't  amount  to  anything."  And  I  dropped  the  conversation, 
I  concluded  it  was  useless  to  argue  with  him.  In  going  around 
through  the  various  buildings  wc  finally  came  to  a  man  who  had  a 
hatchet  and  was  engaged  at  work  on  a  pile  of  old  condemned  lead 
connections,  a  stack  about  that  high  (indicating) ,  and  he  was  pick- 
ing up  a  connection,  looking  at  it,  and  then  hacking  off  the  ends  of 
it  and  throwing  it  into  a  scrap  pile.  He  would  then  take  up  an- 
other one  which  he  would  straighten  out  and  lay  on  a  bench  to  be 
used  again.  I  said,  "what  is  that  fellow  doing?"  My  friend  had 
forgotten  himself  entirely.    He  said,  "Those  are  condemned  lead 
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connections,  and  since  I  have  been  here  I  have  saved  this  com- 
pany thousands  of  dollars  on  connections  I  have  saved  that  were 
condemned  ahhough  they  were  really  good,"  So  that  their  con- 
demnation of  lead-meter  connections  was  a  great  many.  That  is 
what  we  want  to  avoid.  1  have  always  had  trouble  with  lead- 
meter  connections.  Mr.  Franklin's  connection  may  be  all  right, 
but  I  am  not  familiar  with  it.  I  do  know  that  a  lead  connec- 
tion is  not  as  serviceable  as  an  iron  connection. 

Mr.  Franklins — There  is  no  question  but  that  the  old  style 
lead-meter  connection  is  out  of  date,  but  at  the  same  time  the  con- 
struction of  iron-meter  connections  is  equally  unsatisfactory  when 
making  them  with  hips  and  a  nipple  which  is  an  obstruction  in 
the  pipe. 

President  Doherty  : — It  is  not  half  as  bad  as  a  kink, 

Mr.  Franklin  : — That  is  true,  but  at  the  same  time  if  you  can 
use  a  connection  that  has  neither  of  these  diiihcukies,  why  not  do 
it?  I  have  a  connection,  I  think,  which  beats  both  iron  and  lead 
connections. 

Vice  President  Andrews: — If  there  are  no  further  remarks 
we  will  take  up  the  next  discussion,  which  4s,  "Domestic  Water 
Heaters."  I  will  request  Mr.  Doherty  to  read  the  contribution  of 
W.  B.  Calkins. 

W.  B.  Calkins'  written  discussion  on  the  subject  of  "Domestic 
Water  Heaters"  was  then  read  by  Mr.  Doherty,  as  follows : 

DOMESTIC  WATER  HEATERS. 

W.   B.    CALKINS. 

By  the  term  Domestic  Water  Heaters,  we  refer  to  such  heaters 
as  use  gas  for  fuel,  and  are  placed  in  connection  with  the  ordinary 
kitchen  boilers  for  the  purpose  of  heating  large  or  small  quantities 
of  water.  If  a  gas  company  is  so  situated  that  it  has  to  compete 
with  a  strong  coal  market,  a  good  water  heater,  properly  connected, 
will  serve  a  two-fold  purpose;  first,  of  furnishing  quickly  and 
economically  a  large  or  small  quantity  of  hot  water;  second,  of 
serving  to  keep  fuel  gas  in  use  all  the  year  around,  and  if  the 
climate  is  not  too  severe,  a  good  water  heater  tends  to  lengthen  tlie 
life  of  the  gas  range  two  or  three  months,  if  not  keeping  it  in  use 
the  entire  year.  In  order  to  determine  the  efficienecy  of  the  dif- 
ferent makes  of  water  heaters,  a  series  of  tests  were  made  by  the 
Denver  Gas  and  Electric  Co.,  the  details  of  the  test  being  as 
follows : 
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Each  pressure  heater  was  set  in  position,  as  shown  in  the  dia- 
gram, the  cold-water  inlet  being  connected  to  a  30-gallon  boiler, 
and  the  flow  of  water  through  the  boiler  and  heater  was  regulated 
by  a  valve  on  the  cold-water  inlet  to  the  boiler. 

The  hot  water  from  the  heater  was  not  allowed  to  return  to 
the  boiler,  but  was  conducted  to  a  measuring  tank  through  a  short 
piece  of  hose. 

The  water  used  in  these  tests  was  drawn  from  the  city  mains  ; 
the  temperature  of  in-going  water  was  taken  before  each  test,  and 
found  to  be  very  constant. 

In  each  test  the  temperature  of  hot  water  coming  from  the 
heater  was  allowed  to  become  constant  before  the  test  was  started. 

The  temperature  of  hot  water  was  taken  several  times  during 
the  test  to  see  that  no  variation  took  place. 


ARRANGEMENT  FOR  TESTING  WATER  HEATERS. 
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The  gas  was  passed  through  a  portable  firelight  test  meter,  and 
the  number  of  cubic  feet  burned  was  carefully  noted. 

In  each  test,  five  gallons  or  41^  pounds  of  water  were  passed 
through  the  heater  and  timed  with  a  stop  watch. 

Each  cubic  foot  of  gas  burned  represented  540  B.  T.  U.'s, 
which  number  was  taken  as  a  basis  of  calculation  in  all  tests. 

Cu.  ft  Quan.       Tinw  Gas      Waler 

Inlet  Oattet  ofiias  Iityof        of         Effii'c'y         used      butcd     B.  T.  U.'s 

IB.S6  gal.     11BS1.9 


The  average  gas  pressure  was  about  1.9  inches  of  water. 

As  a  great  many  tests  were  made  on  each  heater,  we  will  give 
only  that  one  showing  the  greatest  efficiency. 

Water  heaters  No.  i,  2,  4  (a),  4  (b),  and  5,  are  the  ordinary 
small  pressure  water  heaters :  heater  No.  3  is  of  a  larger  type,  bet- 
ter adapted  for  barbershops  or  small  bath  houses,  as  it  occupies  too 
much  space  for  the  ordinary  kitchen. 

The  efRciency  in  each  series  of  tests  can  easily  be  raised  by 
allowing  a  greater  stream  of  water  to  flow  through  the  heater,  thus 
lowering  the  temperature,  also  cutting  down  the  time  in  which  the 
required  quantity  of  water  passes  through  the  heater ;  this  in 
turn,  lessens  the  number  of  cubic  feet  of  gas  burned.  But  this 
rapid  motion  docs  not  take  place  when  the  heater  is  properly  con- 
nected with  the  boiler,  as  the  only  movement  of  water  is  that 
caused  bj'  the  heat.  This  slow  circulatory  movement  we  have 
tried  to  imitate  in  all  tests.  Other  tests  were  made  in  order  to 
determine  the  best  method  of  connecting  the  heater  with  the  boiler, 
and  from  these  tesis  we  have  deduced  the  following  directions : 

r.  If  possible  always  connect  the  heater  to  the  boiler  so  that 
the  base  of  the  heater  will  be  on  a  level,  if  not  a  little  below  the 
bottom  of  the  boiler.  This  allows  for  the  free  circulaton  of  all  the 
water  in  the  boiler. 

2.  Connect  the  hot-water  outlet  from  the  heater  to  the  lop  of 
tile  boiler.  This  connection  answers  all  purposes  much  better  than 
tile  side  connection. 

3.  Flush  cocks  should  be  placed  on  the  bottom  connection  of 
all  heaters  by  which  the  heater,  boiler  and  pipes  can  be  flushed  as 
often  as  needed. 
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4.  All  water  heaters  should  be  connected  by  a  flue  pipe  to  the 
chimney. 

5,  Cocks  should  be  placed  on  the  cold-water  connections  be- 
tween the  boilers  and  the  heaters.  By  this  arrangement  any  back 
movement  of  hot  water  can  be  stopped  after  the  fire  is  tumd  out 
under  the  heater ;  this  prevents  the  heater  from  becoming  a  cooler, 
'.)ther  directions  for  the  economic  use  of  the  water  heaters  should 
be  prepared  for  the  use  of  the  people  buying  them,  but  as  these 
will  be  more  or  less  of  a  local  nature,  we  will  not  discuss  them, 

!•".  W.  Stone  then  read  his  contribution  on  the  same  subject,  as 

DOMESTIC  WATER  HEATERS. 

F.  W.  STONE. 

The  paper  presented  by  Mr.  Calkins  is  a  most  interesting  one, 
and  the  subject  one  of  great  importance  to  all  sellers  of  gas.  The 
tests  given  undoubtedly  would  show  the  efficiency  of  the  different 
makes  of  hot-water  heaters,  but  it  would  seem  to  inc  that  the  most 
[ir.TJtical  test  would  have  been  to  have  connected  ii])  the  heater 
directly  to  the  hot-water  boiler  in  the  same  manner  in  which  it 
would  be  connected  in  the  ordinary  dwelling  house,  and  then  by 
means  of  a  thermometer  to  have  ascertained  the  rise  in  the  tem- 
perature of  the  water  in  the  boiler  at  different  levels,  because,  as 
.Mr.  Calkins  has  said,  the  flow  of  water  when  induced  simply  by  a 
rising  temperature  is  more  sluggish  and  quite  different  from  that 
produced  meclianically.  The  tests  also  seem  to  indicate  a  low- 
efficiency.  I  have  not  the  figures  with  me  at  present,  but  have 
made  tests  of  hot-water  heaters,  which,  burning  gas  having  ap- 
proximately 650  R.  T.  U.'s  per  cubic  foot,  give  an  efficiency  from 
70  to  75  per  cent. 

I  liavc  found  more  difficulty  in  educating  plumbers  to  connect 
up  domestic  water  heaters,  than  I  have  in  determining  which 
heater  was  the  best,  and  I  believe  that  it  is  just  as  important,  even 
more  so,  to  have  the  lieater  connected  properly,  as  to  have  an  efli- 
cient  heater.  In  connecting  up  a  domestic  water  heater,  in  addition 
to  the  points  mentioned  by  Mr.  Calkins,  it  is  better  to  somewhat 
retiuce  the  size  of  the  pipe  where  it  connects  into  the  hot-water 
pipe  at  the  top  of  the  boiler,  and  also  to  be  always  sure  to  connect 
into  the  side  of  the  tee.  and  not  in  at  the  end,  as  when  you  connect 
into  the  end,  the  flow  of  hot  water  at  a  faucet  will  sometimes  draw 
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the  cold  water  right  through  the  heater,  and  you  will  hardly  get 
any  hot  water  at  the  boiler.  While  the  circulating  domestic  heater 
must  be  used  wherever  you  have  the  boiler  connected  with  the 
water  back  in  the  range,  yet,  I  believe  that  where  gas  alone  is  used 


RI6HTWAY 

THE  RIGHT  AND  THE  WRONG  WAY  FOR  CONNECTING  WATER  HEATERS 

for  heating  hot  water,  the  instantaneous  heaters,  are  the  most 
economical.  The  pilot  light  on  an  instantaneous  heater  can  be  ad- 
justed so  as  to  consume  but  very  little  gas.  There  is  no  quantity 
of  water  to  keep  hot  all  the  time,  and  they  are  arranged  so  that  the 
flow  of  water  is  heated  as  it  passes  through  the  heater. 

I  know  of  one  make  that  will  guarantee,  that  with  artificial  gas 
testing  700  B.  T.  U.'s,  i  foot  of  gas  will  heat  i  gallon  of  water 
from  a  temperature  of  55  to  130  degrees.  This  would  indicate  an 
efficiency  of  over  89  per  cent.,  which  is  much  better  than  that  indi- 
cated by  the  tests  given  by  Mr,  Calkins,  and  the  outlet  temperature 
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is  aJso  much  higher.  The  ordinary  30-gallon  hot-water  boiler  has 
15  feet  of  radiating  surface,  and  in  the  circulating  type  of  domestic 
heaters  it  takes  considerable  gas  to  keep  up  the  heat  which  is  radi- 
ated by  the  hot  water  from  this  amount  of  surface. 

DISCUSSION. 

A  Member: — I  would  like  to  ask  Mr.  Stone  what  water  heater 
he  had  reference  to  in  his  paper  ?  .  • 

Mr.  Stone  : — I  had  reference  to  the  Monarch  Water  Heater. 
There  are  two  or  three  kinds  along  the  style  of  the  Monarch..  The 
quotations  to  which  I  referred  in  my  paper  are  made  with  the 
authority  and  permission  of  the  people  manufacturing  that  heater- 
I  did  not  wish  to  stand  sponsor  for  the  figures  therein  given,  and  I 
wrote  to  them  asking  if  they  would  guarantee  the  test  as  indicated^ 
and  they  said  they  would.    That  is  all  I  know  about  tt, 

Mb.  Maxon  : — In  referring  to  these  automatic  water  heaters  I 
happened  to  know  of  a  case  not  long  ago  where  one  of  them  blew 
up,  occasioning  a  very  severe  explosion.  It  seems  to  me  that  the- 
automatic  turning  on  of  the  gas  by  opening  of  the  water  faucet  is; 
a  rather  dangerous  thing. 

Mr.  Marks: — Which  blew  up,  the  gas  or  the  water? 

Mr.  Maxon  : — In  this  instance  it  was  the  gas.  The  burner  that 
ignited  this  heater  was  of  the  Bunsen  type,  and  the  water  being 
turned  on  upstairs  it  opened  a  valve  and  allowed  a  large  amount 
of  gas  to  accumulate  in  the  heater  before  the  explosion  occurred, 
and  it  simply  blew  the  thing  all  to  pieces.  If  there  is  no  more 
effective  way  of  igniting  the  burner  in  these  automatic  heaters 
than  what  I  have  seen  I  would  consider  them  a  dangerous  appli- 
ance to  install  in  any  one's  residence. 

Mr.  Malone  : — Mr.  Stone  speaks  of  radiation  from  the  boiler. 
We  have  a  plan  which  we  have  been  following  out  of  insulating 
the  boiler  at  a  comparatively  small  cost.  Two  dollars  will  cover 
the  cost,  and  we  add  that  to  the  cost  of  the  heater.  We  sell  the 
independent  heaters  for  $8  or  $10,  and  $2  additional  for  insulating 
the  boiler.  The  insulating  material  is  made  by  a  firm  in  Milwau- 
kee- The  thickness  is  about  H  of  ^"  i^^^h ;  the  top  of  the  tank  is 
covered  with  cement.  We  have  made  some  tests  in  Madison  and 
find  that  we  can  run  the  water  to  130  degrees,  and  hold  it  so  that 
it  does  not  drop  below  something  like  72  degrees  I  think  in  26 
hours,  without  using  any  gas  in  the  meantime. 
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Mr.  Doherty; — I  want  to  g:ct  after  Mr.  Stone.  In  the  first 
place  Mr.  Stone's  criticism  on  Mr.  Calkins'  method  is  a  very  nat- 
nral  one,  but  if  he  will  stop  to  think  for  a  minute,  there  will  be  no 
way  of  comparing  the  instantaneous  water  heater  he  speaks  of 
and  the  pressure  water  heater  if  yoii  connect  one  up  to  the  boiler 
and  connect  the  other  direct  to  the  faucet.  In  other  words  the  rate 
of  flow  throuKh  the  heater  influences  its  efficiency.  By  conncct- 
inKjhem  up  as  you  have  connected  up  the  instantaneous  heater 
you  can  get  a  comparison  between  the  pressure  heater  and  the  in- 
stantaneous heater.  Then  you  can  determine  the  efficiency  of  your 
pressure  healer  for  any  flow  of  water  through  it  and  <Ietermine 
any  flow  of  water.  Then  when  you  get  these  efficiencies  worked 
out  yon  connect  up  on  }Our  boiler  and  find  out  wliat  the  difference 
of  temperature  is.  Then  you  know  at  what  rate  you  are  running 
that  healer.  It  is  ini])ossib!e  to  measure  the  amount  of  heat  you 
have  put  into  your  boiler  without  having  .some  means  of  circulat- 
ing water  in  there,  and  even  then,  well,  it  would  not  make  any 
difference  whether  it  went  back  through  the  heater,  but  you  cannot 
accurately  measure  the  temperature  of  the  water  in  that  boiler 
imlcss  you  heat  the  whole  boiler,  so  we  selected  this  method  as 
promising  the  most  accurate  result.s.  Mr.  Stone  has  said  that  Mr. 
Calkins'  results  seem  to  indicate  a  low  efficiency.  \onc  of  these 
tests  gave  anything  like  the  effieciency  when  they  were  first 
brouglit  to  us.  The  average  efficiency,  just  as  we  slipped  them  on 
and  tested  them,  connecting  them  up  to  a  boiler  to  get  the  natural 
difference 'of  temperature  between  the  top  and  bottom,  gave  us  an 
average  efficiency  of  30  per  cent. — 78  per  cent,  would  be  easily  ob- 
tainable. An  efficiency  of  39  per  cent,  in  these  heaters  would  be 
■.•quivalent  to  selling  g.is  at  $2  per  1,000.  If  we  are  selling  gas  at 
Si  per  1,000,  when  it  is  only  doing  one-half  as  well  as  it  should,  it 
is  equivalent  to  charging  $2  per  1,000  for  gas.  So  this  efficiency 
Mr,  Calkins'  gave  here  was  the  highest  efficiency  we  could  get  in 
ojjerating  a  heater  as  connected  up  to  a  circulating  boiler,  but  not 
the  highest  efficiency  we  could  get  when  passing  an  immense  quan- 
tity of  water  through  them.  Now  Mr.  Stone  says  "in  connecting 
up  an  automatic  water  beater,  in  addition  to  the  points  mentioned 
by  Mr.  Calkins,  it  is  better  to  somewhat  reduce  the  size  of  the  pipe 
where  it  connects  into  the  hot-water  pipe  at  the  top  of  the  boiler." 
Any  reduction  you  make  in  the  pipe  going  from  the  bottom  of  the 
boiler  to  the  heater  and  up  to  the  top  of  the  boiler  again,  if  it 
retards  circulation  in  the  slightest  degree  diminishes  the  efficiency 
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of  your  heater.  So  what  we  try  to  do  is  to  connect  up  with  a 
large-sized  pipe  and  give  it  the  freest  possible  circulation.  With 
the  Monarch  instantaneous  water  heater  at  Denver  we  got  nothing 
hke  89  per  cent.,  and  we  got  an  efficiency  under  certain  conditions 
so  low  that  we  concluded  wc  could  not  afford  to  recommend  it 
to  our  customers.  Now  Mr.  Stone  shows  the  right  way  and  the 
wrong  way  to  connect  up  heaters.  I  do  not  see  any  possible  ad- 
vantage in  connecting  up  a  heater  in  the  way  he  calls  the  right  way 
as  far  as  it  affects  economy.  The  only  possible  advantage  I  can 
see  in  that  scheme  of  his  is  that  your  deposit  is  more  apt  to  lodge 
in  the  boiler  than  it  is  to  lodge  in  the  heater.  Otherwise  I  think  it 
is  a  disadvantage  because  it  would  tend  to  retard  circulation  to  a 
certain  degree. 

Now  he  has  figured  on  gas  here  at  700  B.  T.  U.  I  do  not  think, 
ordinarily,  we  get  gas  as  high  in  calorific  value  as  that.  Our  gas 
at  Denver,  as  near  as  I  can  come  to  it,  is  540  B.  T.  U.,  mostly  coal- 
gas  or  about  30  per  cent,  water-gas.  That  is  due  to  the  fact  that 
our  barometer  is  one-fifth  lower  than  your  barometer  is  here.  In 
most  of  the  heaters  we  put  out  now  we  insulate  the  boilers,  and 
we  find  it  results  in  a  great  saving. 

Mr.  Dunbar  :-— What  insulating  materia!  do  you  use  ? 

Mr.  Doherty: — Wc  use  a  covering  which  is  made  by  some 
W'estern  concern.  I  do  not  know  the  name  of  it,  but  it  is  made  I 
think  of  abestos,  and  it  looks  like  this  fluted  paper  they  do  your 
bottle  of  whisky  up  in  when  you  go  to  the  club,  and  then  a  plain 
sheet  on  each  side. 

Vice  Prksidi;nt  Andrews: — Would  you  like  to  reply  to  his 
criticism,  Mr.  Stone? 

Mr.  Stone  : — I  do  not  feel  competent  to  argue  with  Mr,  Do- 
herty, and  I  would  not  have  the  courage  to  do  so  now  did  I  not 
understand  the  fact  that  there  are  times  that  Mr,  Doherty  will  even 
take  the  wrong  side  of  a  question  for  the  sake  of  argument.  Of 
course,  everybody  understands  that  we  may  differ,  and  wc  may 
differ  honestly  about  the  matter,  I  still  do  not  think  that  the 
method  of  testing  a  heater — that  is,  a  circulating  hot-water  heater, 
as  suggested  by  him  and  by  Mr.  Calkins — is  the  best  method.  I 
base  my  belief  on  this:  When  you  are  testing  a  heater  such  as 
should  be  placed  in  a  dwelling  house,  you  should  test  it  as  nearly 
as  possible  under  the  conditions  in  which  it  would  operate.  Simply 
a  theoretical  test  is  not  sufficient.  You  may  test  it  practically,  so 
that  you  can  demonstrate  its  practical  efficiency  and  its  practical 
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utility,  because  yoti  may  take  a  heater  and  put  it  in  the  shop  and 
test  it  and  it  will  give  you  a  certain  precentage  efficiency,  and  take 
the  same  heater  and  let  an  ordinary  mechanic  install  it  and  then 
test  it  and  yon  will  find  it  will  not  come  up  to  the  record  or  per- 
centage it  tested  in  the  shop  at  all.  All  kinds  of  gas  apparatus  are 
subject  to  the  same  variation.  You  can  induce  a  mechanical  flow 
of  water  through  the  heater,  divide  it  into  finer  streams,  make  it 
pass  corners  and  go  around  through  small  passages  and  through 
the  small  chambers  of  the  heater,  and  you  can  get  a  higher  effi- 
ciency through  a  heater  in  that  way  than  you  could  with  just 
simply  the  natural  flow  of  the  water  through  it.  .  I  have  never 
tested  an  instantaneous  heater  as  against  a  circulating  heater,  but  1 
believe  if  I  were  going  to  do  so  I  would  take  a  30-gallon  tank 
and  connect  it  to  a  circulating  heater,  and  I  would  see  how  much 
gas  it  took  to  raise  that  30  gallons  up  to  a  given  temperature,  for 
instance  130  degrees,  and  leave  it  at  that,  and  then  whenever  the 
temperature  in  the  tank  reached  130  degrees  I  would  say  that  that 
heater  would  give  me  30  gallons  of  hot  water  at  130  degrees,  be- 
cause if  one  wanted  to  take  a  bath  and  wanted  30  gallons  of  hot 
water  for  the  purpose  that  is  just  the  quanity  of  gas  I  would  have 
to  use  to  get  it  under  those  circumstances.  Then  I  would  take  an 
instantaneous  hot-water  heater  and  run  through  30  gallons  and 
see  how  much  gas  the  instantaneous  heater  used.  I  think  the  com- 
parison that  way  would  probably  be  better  than  the  way  I  sug- 
gested. Now,  in  regard  to  connecting  the  hot-water  heater.  I 
would  say  this,  that  the  reason  the  heater  was  connected  in  the  way 
shown,  in  the  side  of  the  boiler  in  place  of  at  the  bottom,  was 
simply  to  decrease  the  amount  of  water  that  you  would  heat  or 
that  you  would  keep  hot.  If  you  were  going  to  heat  the  whole 
boiler,  it  would  come  up  about  one-third  way  of  the  boiler,  and  the 
consequence  would  be  that  the  water  above  that  would  get  hotter 
more  quickly.  You  would  get  an  amount  of  hot  water  quicker 
that  way  than  the  other,  for  the  same  reason  as  suggested  by  Mr. 
Doherty  that  by  decreasing  the  size  of  the  opening  at  the  top  you 
would  decrease  the  efficiency  of  the  heater ;  yet,  if  you  wanted  hot 
water  quickly,  I  think  that  would  be  the  best  way  to  secure  it.  In 
:the  case  of  hot-water  heaters,  you  usually  want  hot  water  quickly, 
and  when  you  want  hot  water  quickly  you  can  get  hot  water  quiet- 
ly by  decreasing  the  opening  at  the  top.  That  was  the  reason  for 
doing  it.  The  decrease  in  the  size  of  the  opening  decreases  f/^p 
efficiency  of  the  heater  so  far  as  the  gas  is  concerned,  but  by  doj^jv 
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that  you  get  hot  water  quicker,  and  that  was  the  reason  for  doing 
it.  Another  reason  is  this :  For  some  reason — I  do  not  attempt  to 
explain  it — a  heater  set  in  that  way  gives  you  a  better  circulation 
than  when  it  is  set  nearly  level. 

President  Doherty  : — I  will  answer  Mr.  Stone  by  saying  that 
I  think  he  slightly  misunderstood  us.  Now  we  had  to  get  a  means 
of  comparing  between  the  instantaneous  heater  he  speaks  of  and 
the  pressure  heater.  You  have  apparently  overlooked  the  fact 
that  your  instantaneous  heater  will  have  a  different  efficiency  at 
any  different  flow  of  water.  If  you  turn  the  cock  on  just  a 
little  way  it  would  have  a  low  efficiency.  If  you  turn  the  cock  on 
more  it  will  have  a  higher  efficiency  and  it  will  gradually  ascend. 
The  more  water  you  put  through  the  heater  the  more  heat  of  com- 
bustion it  will  absorb.  We  wanted  to  get  a  basis  whereby  we  could 
compare  these  two  heaters.  We  think  it  is  impossible  to  make  a 
test  on  a  circulating  heater  for  the  quantity  of  heat  put  in  the 
boiler  and  get  it  accurately,  because  you  can  have  your  water  190 
degrees  at  the  top  of  the  boiler  and  at  the  bottom  it  may  be  60 
degrees.  Therefore,  you  have  to  calculate  it  section  by  section, 
or  else  you  must  churn  it  all  up,  and  then  you  introduce  a  differ- 
ence of  temperature  between  the  inlet  and  outlet  of  your  heater. 
Now  the  efficincy  of  your  heater  will  vary  with  the  difference  in 
the  temperature  between  the  inlet  and  the  outlet  of  the  heater. 
That  is,  the  more  you  raise  the  temperature  between  the  inlet  side 
and  the  outlet  side  the  lower  will  be  the  efficiency  of  your  heater.  I 
think  it  is  practically  impossible  to  test  by  the  method  you  refer 
to,  and  I  think  if  you  try  you  will  find  it  so.  On  the  other  hand, 
let  us  take  a  certain  difference  of  temperature,  say  45  degrees,  40 
■degrees  or  30  degrees,  etc.  Connect  up  to  the  circulating  boiler 
and  find  what  the  natural  difference  in  temperature  i.s.  Then  we 
know  that  when  we  get  that  given  difference  in  temperature,  say, 
50  degrees,  that  that  heater  has  an  efficiency  of  52  per  cent.  As 
you  retard  the  circulation  of  your  water  through  your  heater  the 
temperature  of  the  water  going  into  the  boiler  will  be  higher,  but 
it  will  have  absorbed  less  heat  from  the  heater,  and  therefore  the 
■efficiency  is  lower.  There  is  a  difference  between  higher  tempera- 
ture and  quantity  of  heat.  If  the  heater  is  lowered  you  will  get 
a  higher  column  of  heated  water,  and  the  higher  this  column  is 
the  more  rapid  will  be  the  circulation,  and  the  more  rapid  circula- 
tion the  less  difference  in  temptrature  there  will  be  in  passing 
through  the  heater ;  and  the  less  difference  in  temperature  the 
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higher  will  be  the  efficiency,  but  I  see  no  reason  why  one  cannot 
<Irop  the  heater  just  as  low  with  either  connection.  Now,  by  Mr. 
Stone's  method,  if  you  want  to  get  a  boiler  full  of  hot  water  you 
cannot  get  it. 

President  Dohertv,  resuming  the  chair,  said:  Gentlemen,  we 
have  but  one  discussion  left  now,  namely,  "Recent  Developments 
in  Inclined  Retorts,"  by  Frederick  Egner  and  A.  H.  Barrett.  Mr. 
Egner  thought  he  could  not  be  at  the  convention,  but  we  told  him 
we  would  like  to  have  his  contribution  anyhow. 

Frederick  Egner's  written  discussion  was  then  read  by  Mr. 
Andrews  as  follows : 

RECENT  DEVELOPMENTS  IN  INCLINED  RETORTS. 

FREDERICK  EGNER. 

Having  been  honored  by  you  with  an  invitation  to  aid  in  dis- 
cussing the  above  subject,  my  aim  shall  be — as  desired — to  be  as 
"concise  as  possible,"  and  yet  give  the  subject  somewhat  compre- 
hensive treatment.  Doubtless  you  all  have  kept  up  with  the  sub- 
ject, one  of  such  importance  in  the  economical  production  of  coal- 
gas.  May  I  then  for  a  few  moments  ask  your  patient  consideration 
of  the  earlier  history  of  the  inclined  retort  in  this  country  ?  It  will, 
no  doubt,  clear  the  way  in  answering  the  pertinent  question,  "If  the 
inclined  retort  system  is  all  that  its  advocates  have  claimed  for  it, 
why  has  it  not  been  more  generally  adopted  in  this  country  ?"  It 
is  but  about  14  years  ago  when  the  first  bench  of  inclined  retorts 
was  erected  and  successfully  operated  for  over  two  consecu- 
tive years  at  the  works  of  the  then  "St.  Louis  Gas  Company."  at 
St.  Louis,  Mo.  It  was  a  single  bench  of  5's  "D"  shaped  retorts, 
and  fired  by  an  ordinary  ground  floor  furnace. 

The  results  were  such  that  the  president  and  the  engineer  of 
tliat  company  were  well  satisfied  with  it;  and  this  led  subse- 
quently to  the  erection  of  a  stack  of  eight  benches  of  seven  retorts 
each,  at  what  had  in  the  meantime  become  the  Laclede  Gas  Light 
Company,  of  St,  Louis,  Station  "B."  These  were  a  failure;  and 
to  that  failure  may  be  ascribed,  in  my  opinion,  all  the  hesitancy 
by  American  gas  men  to  adopt  that  now  well  authenticated  suc- 
cessful system.  There  were  several  other  failures  of  the  inclined 
system  about  the  same  time.  At  Springfield,  Mo.,  at  Washington, 
D.  C,  and  notably  at  the  Kensal  Green  Station  of  the  London  Gas 
Light  and  Coke  Company,  at  London,  England,  where  an  installa- 


dovGoot^Ic 


EIGHTEENTH  ANNUAL  MEETING  3*9 

tion  of  over  450  retorts  was  abandoned  for  similar  reasons  as  was 
tliat  at  the  Laclede;  as  the  chief  engineer  then  and  now,  Mr. 
Trewby,  himself  told  me  some  jears  later.  The  causes  of  failure 
were  almost  immediately  known,  and  in  foreign  countries,  reme- 
died, and  the  work  resumed  ;  but  with  us  it  was  different,  as  yon  all 
know.  The  causes  of  that  failure  includes  some  which  may  be  well 
to  remember  now  to  guard  against  falling  into  a  like  error.  We 
did  not,  for  instance,  take  measures  to  prevent  retorts  slipping  for- 
ward into  the  fire-room.  We  discussed  the  possibility  of  it,  but 
"as  they  did  not  do  it  in  France,"  we  let  it  go  at  that ;  and  the 
retorts  slipped,  and  in  slipping,  destroyed  the  recuperators  of  the 
benches ;  pulled  away  from  the  upper  mouthpieces ;  got  badly 
cracked  and  so  forth.  The  cracks  were  stopped  the  same  as  one 
would  stop  cracks  in  any  horizontal  retort  and  just  as  effectively; 
the  destruction  of  the  recuperators  did  not  affect  the  operation  of 
the  benches  to  a  prohibitive  extent,  and  the  slipping  stopped  of  its 
own  accord.  But  the  sad  mistake  we  made  was,  that  we  tried  to 
introduce  other  fancied  improvements  of  our  own ;  and  at  last'sonie 
miscreant  placed  an  explosive  under  the  exhauster,  blew  a  hole 
into  it,  and  thus  our  trial  with  the  incline  was  stopped-  It  was 
the  last  incident  which  may  have  induced  their  (the  benches)  be- 
ing torn  out  at  last  and  replaced  by  several  good  sets  of  water- 
gas  apparatus.  I  do  not  know  if  that  was  the  case,  but  do  know- 
that  our  President  had  determined  to  spend  no  more  money  on  the 
inclined  retorts;  and  he  being,  as  I  gladly  testify  he  was,  an  able 
gas  engineer  and  generally  highly  esteemed  that  put  an  end  to  in- 
clined retorts  for  the  time  being  in  this  country,  Everybody  after 
that  hesitated  to  employ  what  was  well  known  to  have  been  a  fail- 
ure. And  then  others  interested  in  other  methods  took  up  the 
subject,  and  did  not  help  the  cause  of  inclined  retorts  much,  as 
everybody  knows.  Today  the  inclines  are  firmly  established.  Emi- 
nent foreign  and  some  American  engineers  have  become  convinced, 
after  seeing  them  as  I  did  in  foreign  countries,  that  they  are  a 
great  improvement  on  the  older  method.  The  system  has,  there- 
fore, been  adopted  extensivly  abroad,  and  is  being  operated  on  a 
pretty  large  scale  in.  this  country  even  now ;  and  more  is  to  fol- 
low soon.  The  latest  being  at  the  works  of  the  Consolidated  Gas 
Company  at  East  138th  Street,  \ew  York  City,  under  the  very  able 
general  supervision  of  Wm.  R.  Beal,  now  President  of  the  Ameri- 
can Gas  Light  Association,  who,  though  long  since  passed  the 
grade  of  superintendent,  still  seems  to  take  a  personal  interest  in 
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the  subject,  in  which,  as  he  told  me,  he  thoroiighiy  believes. 
His  efforts  are  ably  seconded  by  one  of  his  assistants,  Mr.  Burgi,  a 
Swiss  eng;ineer  of  many  years  of  practical,  successful  retort-house 
experience.  And  I  think  we  may  look  forward  to  this  last  installa- 
tion in  this  country  to  bring  about  a  generally  more  favorable  im- 
pression as  to  the  inclined  retort  system.  The  mistakes  we  made 
12  years  ago  in  construction  have  been  long  ^o  eliminated.  No 
one,  today,  would  erect  inclined  retorts  without  suitably  bracing  to 
prevent  slipping  into  the  fire-room.  No  one  would  ever  erect 
benches  back  to  back  with  a  space  of  only  about  7  feet  between 
them.  This  was  made  possible  with  us  bj-  usir^  longi  bent  mouth- 
pieces and  charging  the  retorts  from  the  top  of  the  bench. 

Nobody  would  think  of  using  such  now.  Short,  flat  mouth- 
pieces— so  we  saw  directly  after  firing  our  benches — would  have 
been  better,  and  no  one  uses  any  others  now.  If  there  are  any 
installations  of  inclined  retorts  today  in  this  country,  which  are  not 
as  perfect  as  they  might  be,  it  is  because  the  models  perfected 
years  ago,  yes,  nearly  10  years  ago,  in  England  and  Germany,  have 
not  been  followed ;  and  the  mistake  made  against  which  I  have 
raised  a  warning  note  not  to  fall  into,  namely,  to  try  to  put  untried 
imaginary  improvements  into  settings  of  inclined  retorts,  instead 
of  using  tried,  well-established  models,  of  which  there  are  now  a 
good  many.  Many  .American  gas  engineers  have  of  late  been 
abroad,  and  have  seen  the  inclined  retort  system,  and  have  become 
at  last  convinced,  aye — and  enthused,  too,  by  this  to  any  unbiased 
judge  great  improvement  in  the  manufacture  of  coal-gas.  That  it 
is  comparatively  less  costly  in  construction  and  operation  than 
anything  else,  the  by-product  coke  ovens  not  excepted  by  a  long 
sight  either,  has  been  claimed,  and  to  my  mind  proved  to  be  a  cold 
fact. 

Such  men  as  Chas.  H.  Nettleton,  President  of  the  New  Haven 
Gas  Light  Company,  of  New  Haven,  Conn.,  a  past  President  of 
the  American  Gas  Light  Association,  of  the  New  England  Asso- 
ciation of  Gas  Engineers,  an  honorary  member  of  a  number  of 
technical  bodies,  and  his  engineer  and  superintendent,  the  able,  old 
and  experienced  gas  master,  F.  C.  Sherman,  have  been  very  out- 
spoken in  favor  of  the  inclined  retort  system.  C.  F.  Pritchard, 
General  Manager  of  the  Lynn  ( Mass.)  Gas  and  Electric  Company. 
who  surely  is  known  to  every  reading  gas  man,  and  who  now  can 
show  you  one  of  the  best  designed,  kept,  and  managed  gas-works 
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anywhere,  is  another.  All  these  contemplate  using  the  inclined  re- 
ttort  system,  or  certainly  hffve  so  expressed  themselves  to  me.  "And 
there  are  others,"  and  a  good  many  of  them,  too,  gentlemen.  The 
preceding  answers  some  of  the  questions  that  have  been  put  to 
me  by  your  worthy  President,  and  let  us  now  take  up  some  of  the 
other  questions. 

"What  changes  have  been  made  to  adapt  inclined  retorts  to 
American  conditions?"  is  one  of  them.  I  do  not  know  that  any 
changes  are  necessary.  The  Westmoreland  Coal  Company  at  one 
time  sent  a  lot  of  their  coal  to  England  to  have  it  used  in  the  in- 
clined, and  try  to  see  if  the  "Slip"  some  antagonists  of  the  system 
made  much  of — without  knowing  much  about  it — amounted  to 
anything.  The  result  was  most  satisfactory.  The  inclined  retort 
will  need  no  change  to  adapt  it  to  American  conditions,  but  it  will 
change  those  conditions  very  materially  in  favor  of  the  gas  com- 
pany, its  operating  officers,  and  finally,  its  stockholders ;  and  also 
greatly  lessen  the  hard  lot  of  the  retort-house  laborer,  for  when 
the  inclined  retort  system  is  employed  the  importance  of  the  brawny 
firemen  will  be  wiped  out  right  then  and  there.  Anybody  can  make 
gas,  draw  and  charge  retorts  perfectly;  and  an  English  gas  etigi- 
neer  once  said  it  was  no  longer  man's  work,  woman  could  do  it. 
As  under  reasonably  favorable  conditions  over  !00,ooo  cubic  feet 
■of  gas  can  be  produced  by  man  per  day  with  less  physical  exertion 
than  it  is  possible  in  the  old  manual  tabor  way  to  produce  30,000, 
and  certainly  less  skill  is  required  than  with  any  mechanical  stoker 
I  have  ever  seen ;  the  economy  is  at  once  understood.  When  oper- 
ating on  a  sufficiently  large  scale  to  warrant  the  use  of  stoking 
machinery,  should  you  desire  to  make  comparisons,  remember  that 
in  either  case  overhead  coal  bins  and  coal  and  coke  conveying  ap- 
paratus may  be  and  arc  employed.  But  where  with,  say  20-foot 
retorts  on  the  horiontal  plan  and  stoking  machines,  two  sets  of 
bins  must  be  used,  one  on  each  side  of  the  house ;  with  inclined  re- 
torts you  require  but  one.  And  while  that  one  must  be  larger  than 
either  of  the  other  two,  yet  the  fact  that  but  one  set  of  elevators 
and  conveyors  is  required,  and  but  one  lot  of  bins,  the  whole 
consniction  must  be  simplified  and  necessarily  cheaper,  while  Its 
effectiveness  is  not  a  bit  less.  And  then  the  cost  of  the  drawing 
and  charging  machinery  has  nothing  to  compare  with  it  in  cost 
with  the  inclined  retort  system,  for  the  simple  sheet-iron  charg- 
ing chutes  certainly  cost  very  much  less  in  the  first  place,  far 
less  .as  to  subsequent  maintenance   or   repairs,   and   the   retort 
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house,  if  you  elect  to  have  one,  and  not  do  as  they  do  with  the 
by-product  ovens,  viz.,  have  no  building  at  all — may  be  a  good 
many  feet  less  capacity  than  when  machine  drawing  and  charg- 
ing, now  grown  obsolete,  is  indulged  in.  It  is  a  little  amusing  to 
me  when  I  hear  advocates  of  stoking  machinery  say  that  inclined 
retorts  are  all  right  in  works  where  stoking  machines  cannot 
be  employed  to  advantage  because  they  are  too  small,  and  pretty 
soon  to  hear  some  one  else  state  that  indined  retorts  are  all  right 
for  large  works.  The  fact  is,  they  are  all  right  for  any  works, 
which  reminds  me  of  a  short  experience  I  had  not  yet  two  weeks 
ago  when  making  an  inspection- for  a  banker  of  a  gas  plant  lie 
thought  of  bii\'ing.  It  was  a  pretty  good  coal-gas  plant,  but 
awfully  run  down.  The  superintendent  asked  me  what  I  thought 
they  needed  most  and  before  I  thought  the  reply  came:  "You 
need  a  knowledge  of  the  gas  business :  you  need  experience 
more  than  anything  else."  You  know,  gentlemen,  that  a  grave 
mistake  is  often  made  in  that  direction,  and  that  a  first-class, 
well-aiJpointed  coal  or  water  gas-works  may  be  unproductive, 
or  more  so  than  need  be,  just  because  it  has  come  to  be  Ije- 
lieved,  in  some  instances,  that  to  know  how  to  sell  gas  is  every- 
thing, all  else  is  so  easy.  Pardon  this  short  digression.  In  my 
opinion,  both  the  salesman  and  the  engineer  are  necessary,  each 
in  his  place.  But  it  requires  a  practical  knowledge  and  training 
only  to  be  obtained  by  experience  to  enable  one  to  obtain  the  best 
possible  results  out  of  a  gas  plant.  It  would  certainly  be  easier 
to  dump  a  charge  of  coal  into  a  retort  with  a  wheelbarrow  than 
to  lay  in  a  good  charge  with  a  shovel.  Anybody  could  do  the  for- 
mer, using  inclined  retorts,  but  it  docs  require  considerable 
practice  to  <lo  the  latter  well  with  a  shovel  an<l  you  know  that  the 
make  per  pound  of  coal  is  sometimes  quite  seriously  affected  by 
the  manner  in  which  the  charging  of  the  retort  is  done.  So  that 
works  too  small  to  employ  coal-Iiandling  apparatus  could  yet  use 
inclined  retorts,  and  to  some  advantage.  It  has  been  asserted  by 
competent  authority  that  any  coal-gas  works  making  50,000,000 
cubic  feet  of  gas  per  year,  would  find  economy  in  using  coal- 
handling  machinery.  This  I  will  not  state  on  my  own  authority, 
however,  but  do  say  that  the  inclined  retort  system,  with'  a  good, 
simplii  recuperative  furnace,  will  pay  any  works  to  put  up  if  they 
have  lo  renew  or  newly  erect  benches.  As  the  inclines  reqtiire 
less  floor  space  and  only  more  height  than  horizontal  retorts  of 
like  capacity,  it  will  be  found  that  some  of  the  obstacles  raised 
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against  their  use  are  only  imaginary.  The  first  cost  of  an  instal- 
lation of  inclined  retorts  is  not  greater,  or  but  little  more  so 
than  that  of  horizontal  retorts  of  like  capacity:  they  require 
fewer  repairs,  last  as  long  or  longer  in  consequence,  are  more 
easily  scarfed,  just  as  easily  patched  if  such  should  become  nec- 
essary. 

You  have  asked  me  to  "give  any  data  of  operating  costs  or 
results  which  have  not  heretofore  been  published,"  and  permit  nie 
to  say  that  that  is  something  I  cannot  do;  for  the  subject  of 
inclined  retorts  has  been  so  thoroughly  gone  into,  and  the  facts 
published,  that  while  it  is  possible  that  I  have  some  data  not 
generally  known,  all  has  been  published.  My  paper  on  "Inchned 
Retorts  Up  to  Date,"  read  at  the  meeting  of  the  American  Gas 
Light  Association  at  St.  Louis,  in  October,  1894,  and  published 
by  that  Association,  contains  figures  which,  though  eight  years 
old,  may  yet  give  light  to  the  student  of  the  subject  at  this  pres- 
ent date.  If  any  member  of  the  Ohio  Gas  Light  Association 
woukl  like  my  views  on  any  point  not  covered  by  this  paper,  I 
shall  be  pleased  to  hear  from  him  and  will  gladly  give  him  of  the 
best  of  my  basket. 

A.  H.  Barrett's  written  discussion  on  the  same  subject  was 
then  read  by  Mr.  Carpenter  -as  follows : 

INCLINED  RETORTS. 


I  have  very  little  or  nothing  to  add  to  what  has  already  been  said 
in  the  matter  of  inclined  retorts..  Our  work  here  in  Louisville  is 
constantly  improving  as  our  acquaintance  with  the  idiosyncrasies 
of  the  increased  size  of  furnace  and  increased  volume  of  heat  re- 
quired are  appreciated.  The  diffictdties,  if  I  may  call  them  such, 
have  only  been  along  similar  lines  to  those  which  are  experienced 
ordinarily  in  putting  in  regenerative  furnaces. 

Our  working  operations  day  in  and  day  out  are  as  follows: 
The  charges  are  700  pounds,  burned  off  in  5  hours.  The  per  cent, 
of  coke  consumed  to  that  made  is  a  little  over  2,00  per  cent. 
The  stokers  arc  worked  in  gangs  of  four  men.  These  four  men 
draw  and  charge  9  retorts  per  hour,  making  216  draws  per  gang 
for  24  hours,  representing  151,200  pounds  divided  among  eight 
men,  being  four  men  on  each  12-hour  shift,  which  represents 
18,900  pounds  to  each  man  per  day  of  24  hours. 
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As  the  question  of  handling  coal  and  the  subsequent  delivery 
and  treatment  of  coke  has  nothing  whatever  to  do  essentially 
with  the  inclined  system,  I  omit  any  reference  thereto, 

I  have  only  to  say,  in  conclusion,  that  ,with  my  present  ex- 
perience, if  I  had  the  matter  to  do  over  again,  there  is  no  doubt 
as  to  my  adopting  the  inclined  system. 

DISCUSSION. 

President  Doherty: — Any  comments,  gentlemen?  Mr.  Mil- 
ler can  give  us  any  information  on  inclined  retorts. 

Mr.  Miller: — Mr.  President,  I  do  not  know  that  I  can  give 
you  any  information  at  alk  on  inclined  retorts.  My  observation 
extends  only  to  one  plant,  and  I  know  but  very  little  about  that. 

President  Doherty: — I  am  afraid  you  are  not  telling  us  all' 
you  know.  I  understand  that  you  have  just  gotten  through  put- 
ting in  a  retort  house  and  you  did  not  put  in  the  inclined  retort. 

Mr.  Miller; — In  regard  to  that,  Mr.  President,  we  think  we 
are  doing  as  well  as  anybody  else  has  done  with  the  inclined  re- 
tort or  any  system.  We  are  putting  in  horizontal  retorts  and 
stoking  machines. 

President  Doherty  : — I  will  now  call  for 

UNFINISHED  BUSINESS. 

There  is  some  unfinished  business  which  has  been  laid  over 
since  last  meeting.  One  question  that  was  laid  over  at  the  last 
meeting  was  the  question  of  increasing  the  dues  of  the  members 
of  this  Association.  At  our  meeting  last  year  Mr.  Persons  said : 
"I  have  in  writing  here  a  proposition  which  I  desire  to  submit  to 
the  Executive  Committee.  It  is  as  follows:  'We,  the  under- 
signed members  of  the  Ohio  Gas  Light  Association  hereby  offer 
to  the  Executive  Committee  a  proposition  to  amend  Rule  lo, 
page  5,  of  the  Constitution  so  as  to  read  that  the  annual  dues 
shall  be  $4  per  year  instead  of  $3,  as  at  present.'  Signed  by  five 
members  of  the  Association."  That  requires  action  at  this  meet- 
ing, as  I  understand  it.  I  may  state  that  the  idea  of  that  amend- 
ment was  to  raise  money  for  the  purpose  of  publishing  our  pro- 
ceedings. As  it  now  stands  it  is  just  the  same  as  a  motion 
before  the  house,  duly  seconded,  for  the  raising  of  our  dues  from 
$3  to  S4,  and  I  presume  all  tliat  the  chair  can  do  is  to  call  for  a 
vote  on  that  motion  unless  some  of  you  have  some  opinions  that 
you  want  to  air  at  this  time  or  some  lobby  work. 
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Mb.  Lathrop: — I  move  that  the  Secretary  be  instructed  to 
take  a  vote  by  mail  increasing  the  dues  from  $3  to  $4  per  year, 
commencing  with  the  year  1903.  I  also  incorporate  in  the  mo- 
tion that  the  Executive  Committee  be  empowered  to  so  raise  the 
dues,  provided  a  majority  of  the  members  vote  in  the  affirmative. 

(The  above  motion,  being  duly  seconded,  was  unanimously 
adopted.) 

President  Dohefty: — I  will  now  call  for  the 

REPORT    OF    COMMITTEE   ON    NOMINATIONS. 

To  the  Members  of  the  Ohio  Gas  Light  Association: 

Gentlemen  : — We,  your  Committee  on  Nomination  of  Offi- 
cers for  the  ensuing  year,  would  beg  leave  to  submit  the  follow- 
ing: 

President,  C.  W.  Andrews,  Hamilton,  O. 
Vice  President,  John  D.  Mcllhenny,  Philadelphia,  Pa. 
Secretary  and  Treasurer,  T.  C.  Jones,  Delaware,  O. 
Members  Executive  Committee — John   Franklin,  Cincinnati, 
0-,  and  C.  A.  Schwann,  Lorain,  O. 

Editor  Wrinkle  Department,  E.  E.  Eysenbach,  Columbus,  O. 
Editor   Novelty  Advertising   Department,    B.    W.    Perkins, 
South  Bend,  Ind.  Respectfully  submitted, 

Isaac   C.   Baxter, 
J.  H.  Maxon, 
C.  S.  Bitter, 

Committee. 

President  Doherty  : — Gentlemen,  you  have  heard  the  report 
of  the  committee.    What  shall  be  done  with  it? 

A.  P.  Lathrop  : — Mr.  President,  I  move  that  the  report  of 
the  committee  be  received  and  adopted,  and  also  move  that  the 
President  be  authorized  to  cast  the  ballot  of  the  Association  for 
the  election  to  (^ce  of  the  members  therein  nomfnated.  (Sec- 
onded and  carried.) 

President  Doherty: — Gentlemen,  I  take  great  pleasure  in 
casting  the  ballot  of  the  Ohio  Gas  Light  Association  for  C.  W. 
Andrews  as  President  for  the  ensuing  year,  John  D.  Mcllhenny 
as  Vice  President,  T.  C.  Jones  as  Secretary  and  Treasurer,  John 
Franklin  and  C.  A.  Schwann  as  members  of  the  Executive  Com- 
mittee, E.  E.  Eysenbach  as  Editor  of  the  Wrinkle  Department 
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and  B.  W.  Perkins  as  Editor  of  the  Novelty  Advertising  Depart- 
ment, and  hereby  declare  these  gentlemen  duly  elected  to  the 
respective  offices  to  which  they  were  nominated. 

Messrs.  I.athrop  and  Tayler  were  then  appointed  a  committee 
to  escort  C.  W.  Andrews,  of  Hamilton,  O.,  to  the  chair. 

C.  W.  Andrews,  the  newly  elected  President,  being  escorted 
by  tbe  committee  to  the  presidential  chair,  spoke  as  follows: 

Gentlemen.  I  cannot  Ix'giii  to  express  to  yon  how  I  appreciate 
this  vcr\'  liigb  compliment  which  >on  have  so  generously  tendereil 
mo.  I  trust  that  next  year's  meeting  may  at  least  in  a  measure 
justify  your  vote  of  confidence  in  electing  nic  to  this  honorable 
position.  I  feel  tliat  yon  have  already  very  materially  assisted  nic 
in  the  work  which  you  have  given  me  to  do  by  renominating  ami 
re-electing  T.  C.  Jones  as  our  Secretary  and  Treasurer  for  the 
ensuing  year.  We  all  know  that  to  his  efforts  in  the  past  have 
resulted  in  a  large  degree  the  success  attending  onr  meetings.  In 
closing  let  me  express  to  you' again  my  most  sincere  thanks  for 
the  confidence  you  have  reposed  in  me  by  electing  me  to  this 
position. 

John  D.  MclJhenny,  of  Philadelphia,  I'a.,  being  called  on  for 
remarks,  said :  Mr.  Chainnan  and  (ienllemen — I  certainly  have 
been  very  nmch  surprised,  and  fee!  very  much  complimented  and 
lionorod  by  this  expression  of  your  gdod  will  and  confidence  in 
having  elecU'<l  me  to  the  office  of  \"ice  President  of  the  Ohio  Gas 
Light  Association.  I  really  feel  that  the  committee  has  made  a 
mistake  in  selecting  me.  I  think  there  are  many  others  who  coulil 
have  filled  tlie  ilutics  much  better  than  I  can  hope  to  do.  I  have 
always  taken  a  great  interest  in  the  Ohio  .Association,  and  I 
have  been  attending  the  meetings  without  missing  one,  I  think, 
for  ten  years.  I  certainly  greatly  enjoy  them,  as  well  as  having 
very  greatly  profiled  b\'  listening  to  the  proceedings  of  this 
.Association.  They  arc  most  satisfactory  and  agreeable  conven- 
tions. I  feel  glad  every  time  to  see  the  same  people  again,  as  well 
as  having  the  privilege  of  meeting  the  new  members  who  come  in 
from  j'ear  to  year.  I  a.ssnre  \ou  I  realize  the  great  honor  which 
has  been  conferred  upon  me,  and  I  will  do  my  utmost  in  every 
way  to  advance  the  interests  of  tlie  Ohio  Gas  Light  Association. 
I  tliank  you. 

T.  C.  Jones,  of  Delaware,  O.,  the  re-elected  Secretary  and 
Treasurer,  Ijeing  called  on  by  the  chair,  said : 
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Mr.  President  and  Gentlemen:  This  is  the  fifth  time,  I  be- 
lieve, I  have  been  honored  with  this  position.  I  assure  you  I 
appreciate  it.  I  wish  to  say  that  I  believe  you  will  all  join  with 
me  in  the  expression  that  the  program  this  year  has  been  a  "howl- 
ing success."  The  credit  for  the  suggestion  of  the  idea  with 
reference  to  our  program  this  year  in  having  written  discussions 
is  entirely  due  to  President  Doherty.  Being  situated  as  we  were 
1,500  miles  apart,  it  was  a  rather  hard  matter  to  get  it  in  concise 
form.  We  labored  with  great  difficulty.  T  hope  that  for  next 
year's  meeting  when  we  ask  the  members  for  contributions  they 
will  not  be  backward,  but  will  come  right  to  the  front  and  make 
the  discussions  at  our  next  meeting  as  interesting  and  instructive 
as  I  am  sure  tliey  have  been  at  this  meeting.     Again  I  thank 

Pre-sident  Andrews: — Before  closing  I  would  like  to  have 
some  one  make  a  motion  to  extetid  a  vote  of  thanks  to  the  Colum- 
bus Gas  Company  for  hospitahties  shown  to  us  at  this  meeting, 
and  to  the  retiring  officers,  whose  efforts  have  proven  so  success- 
ful in  making  this  a  pleasant  and  profitable  meeting.  Also  a 
hearty  vote  of  thanks  to  the  various  members  and  gas  men 
throughout  the  country  who  have  assisted  so  materially  in  the 
success  of  this  meeting  bv  the  verv  valuable  contributions  fur- 
nished. 

Mr.  McIlhknny: — Mr.  President,  T  will  make  that  motion, 
(The  above  motion  was  then  duly  seconded  and  unanimously 
adopted. ) 

James  W.  Dundar: — Before  closing  the  proceedings  of  this 
convention  I  desire  on  behalf  of  the  Western  Gas  .Association  to 
extend  to  the  members  of  the  Ohio  Gas  Light  Association  a 
cordial  invitaion  to  be  present  at  our  meeting  in  New  Orleans,. 
May  21,  22  and  23,  1902.  The  Xew  Orleans  Gas  Company  was 
very  pressing  in  its  invitation  that  we  meet  in  their  city,  and  the 
officers  in  charge  have  promised  that  if  we  go  there  they  woidd  see 
to  it  that  we  would  have  the  best  meeting  the  Western  Associa- 
tion has  ever  had.  While  I  think  it  hardly  possible  that  we  can 
have  as  many  varied  and  important  subjects  so  ably  discussed 
as  the  Ohio  Association  has  had  at  this  meeting,  yet  on  the  whole 
I  think  that  the  members  of  the  Ohio  Association  will  find  it  both 
pleasant  and  profitable  to  be  present.  You  are  all  cordially  in- 
vited to  meet  with  the  Western  Association  at  the  time  and  place 
indicated. 
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Henry  L.  Doherty  : — Mr.  President  and  Gentlemen :  I  wish 
to  extend  an  earnest  and  cordial  invitation  to  each  member  of  the 
Ohio  Gas  Light  Association  to  be  present  at  the  meeting  of  the 
National  Electric  Light  Association,  which  will  be  held  at  Cincin- 
nati, O.,  with  headquarters  at  the  Grand  Hotel.  By  an  inadvert- 
ence the  date  has  been  fixed  the  same  week  as  the  Western  Asso- 
ciation, but  if  possible  that  date  will  be  changd,  I  think,  so  as  to 
make  it  the  week  preceding.  You  are  all  cordially  invited  to  be 
present  at  that  meteing,  and  I  am  sure  a  special  effort  will  be 
made  to  entertain  you  royally. 

President  Andrews: — I  am  sure  this  Association  appreciates 
the  cordial  invitation  extended  to  our  members  by  the  officers  of 
the  two  other  Associations,  and  on  behalf  of  the  Association  I 
now  take  the  liberty  of  thanking  both  Mr.  Dunbar  and  Mr.  Do- 
herty for  the  cordial  invitations  thus  extended.  If  there  is  no 
other  business  before  the  Association  the  chair  will  now  entertain 
a  motion  to  adjourn  a  most  profitable  and  successful  meeting. 

It  was  then  moved,  duly  seconded  and  carried  that  the  eigh- 
teenth annual  meeting  of  the  Ohio  Gas  Light  Association  adjourn. 
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NINETEENTH  ANNUAL  MEETING 


Ohio  Gas  Light  Association 


MARCH  18th,  mh  and  20th,  1903. 


PROCEEDINGS. 


First  Dav. — Morning  Session. 

At  10  o'clock  A.  St.  the  Association  was  called  to  order  by  the 
President,  Mr.  Charles  Woodward  Andrews. 

Upon  roll  call  the  following  members  reported  their  attend- 
ance: 


Abbott,  E.  D. 
Andrews.  C,  W. 
b.\rnard,  f.  f. 
Barnes,  Geo.  W., 
Barthold,  W.  H. 
Baxter.  Isaac  C, 
Bexder,  W.  E., 
Blinn,  a.  C, 
Blower,   Frank   W., 
Boyle,  W.  C. 
Eredel,    Fred, 
Buck,  Earle  H., 

BuTTERWORTIl,    IRVIN, 

Carpenter,  H.  A., 
Cavanaugii,  Frank, 
Claxsen.  W.  F., 
Clapp,   G.    N., 
Cline  J.  W.  R., 
Cobb,  B.  C, 


contielly,  j.  s., 
Coombs,  Moses, 
CoRBUS,  F.  G., 
Cressler,  Alfred  D., 
Daugherty,   George, 
Davidson,    J., 
DeArmon,  Chas.  W,, 
Dell,  John, 
Dickey,  E.  S., 
Doherty,  Henry  L., 
DoLi'ii.  A.  M., 
Douglas,  Henkv  W., 
Drouillard,   G.   L., 
Eaton,  Alfred  B,, 
Elles,    E.   J., 
Ey.senbach.   E.   E., 
Feurtado,  R.  S., 
Field.  Frank  H., 
Franklin,  H.  G., 
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Franklin,  John, 
Gardner,  W.  H., 
Garrison,  F.  L., 
Gassett,  a.  L., 
George,  Wm.  B., 
Gillespie,  Joseph, 
Gray,  A.  Ross, 
Gregory,  John  M., 
guldlin,  o.  n., 
GWYNN,  J.  W., 
Haulink,  L.  C, 
Hanley,  E.  W., 
Harper,  H.  D., 
Harris,  J.  A., 
Harrop,  H.   B., 
Hayward,  Sterling  F., 
Hedges,  J,  S., 
Henry;  W.  G., 
Hesser,  C.  F,, 
hickenlooper,  andrew, 
Humphrey,  A.  H., 
Humphreys,  E.  C, 
Johnson,  E.  D., 
Jones,  T.  C, 
Kahn,  Lazabd, 
Kellum,  Benj., 
Kenan,  Norman  G., 
Knight,  J.  J., 
Knight,  Wm.  H., 
Landon,  Hugh  McK., 
Lea,  Henry  I., 
Leakey,  Nathan  G., 
Light,  Joseph, 
Lindsay,  Chas.  R., 
Lloyd,  Ernest  F., 
Low,  D.  W., 
Lynn,  James  T., 
McCormack,  E.  T., 
McDonald,  Donald, 

Albany,  N.  Y., 
McDonald,  Donald, 

Louisville,  Ky., 
McIlhenny,  John  D., 
McMillan,  John, 
Malone,  M.  E., 
Mancourt,  Edward  M., 


Mansur,  John  M., 
Many,  F.  B., 
Mason,  C.  T., 
Mason,  John  T., 
Megie,  Benj.  F,, 
Miller,  W.  H., 
Moon,  O.  P., 
Moses,   Frank   D., 
Mullen,  John  J., 
Olds,  H.  L., 
Palmer,  L.  T., 
Pattrell,  C.  D., 
Perkins,  B.  W., 
Perry,  A.  T., 
Persons,  Fred  R., 
pRiNTZ,  Euce-ne, 
Price,  W.  W., 
Ritter,  Charles  S., 
Roper,   Geo.   D., 
Russell,  D.  R., 

SCHNIEWIND,  Dr.  F., 

Schwarm,  C.  a., 
Sears,  C.  W., 
Schall,  H.  D., 
Shacklette,  R., 
Shelton,  F.  H., 
Stacey,  a.  j., 
Stacey,  F.  a., 
Stacey,  J.  E., 
Steinwedell,  W.  E., 
Steele,  Geo.  P., 
Steenbergen,  Chas.  L., 
Stevens,  J.   G., 
Steward,  Robt,  Bruce, 
Strain,  G.  A., 
Stone,  F.  W., 
Tittle,  Scott  M., 
VanWie,  Edwin  G., 
Wells,  L.  W., 
Wendler,  B.  F., 
Whysall,  George, 
WiCKHAM,  Leigh, 
Witherden,  G.  M., 

WONES,  W.   R., 

Wordell,  H.  H. 


dovGoot^Ic 


NINETEENTH  ANNUAL  MEETING 343 

President  Andrews  ; — Gentlemen,  it  gives  me  great  pleasure 
to  introduce  to  you  the  Honorable  Julius  Fleischmann,  mayor  of 
the  city  of  Cincinnati,  who  will  welcome  us  to  the  Queen  City. 

ADDRESS  OF  WELCOME. 

nON.  JULIUS  FLEISCHMANN. 

Mr.  President  and  Members  of  the  Ohio  Gas  Light  Association: 

It  is  a  very  difficult  matter  just  at  the  present  time  for  me  not 
to  address  an  essemblage  such  as  this  as  "Fellow  Republicans." 
I  hope  there  may  be  a  few  of  them  here  to-day.  It  might  be 
excusable  on  my  part  if  I  did  not  know  exactly  what  I  was  saying 
at  this  hour  of  the  morning,  because  last  night  I  first  attended  a 
banquet  by  the  Friendly  Sons  of  St.  Patrick,  and  later  in  the 
evening  {or  morning)  I  attended  another  affair  under  the  auspices 
of  the  United  Irish  Society.  That  accounts  for  my  being  a  little 
late.  In  the  first  place,  let  me  say  that  during  my  incumbency  as 
mayor  of  this  city,  extending  over  a  period  of  three  years,  in 
welcoming  similar  gatherings,  this  is  the  first  one  I  have  been 
called  upon  to  address  which  has  tieen  called  to  order  on  time. 
I  suppose,  however,  that  all  gas  people  are  prompt.  At  least  I 
understand  that  our  gas  company  is  always  prompt  in  sending 
in  their  bills. 

A  good  many  people  have  tried  to  tell  me  why  you  came  to 
Cincinnati  and  why  you  meet  annually  in  this  way.  One  man 
who  was  connected  with  our  local  gas  company,  told  me  last 
night  that  it  was  in  order  to  devise  ways  and  means  to  get  the 
best  of  the  unsuspecting  public.  Seriously  speaking,  however,  I 
know  that  you  have  gotten  together  for  the  purpose  of  learning 
from  one  another  different  methods  of  details  connected  with 
your  business  and  to  improve  your  opportunities  and  technical 
knowledge.  But  why  you  have  come  to  Cincinnati  we  do  not 
exactly  know.  Cincinnati  is  getting  out  of  the  way  of  gas.  But 
we  still  are  getting  a  good  deal  of  gas  from  some  of  the  members 
of  our  local  company. 

I  simply  want  to  tell  you,  gentlemen,  in  welcoming  you  to 
Cincinnati,  that  we  have  a  real  nice  city,  and  we  heartily  welcome 
such  organizations  as  this,  because  we  like  to  show  what  we  have. 
The  people  of  Cincinnati  are  never  so  happy  as  when  they  are 
welcoming  their  friends  from  throughout  the  state  of  Ohio  to 
their  gates.    We  want  you  to  make  the  best  of  your  visit  here. 
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We  want  you  to  benefit  by  your  discussions  and  by  what  you 
may  observe  in  your  brief  stay  in  our  city.  When  you  are 
through  with  your  business  we  know  that  you  will  be  well  taken 
care  of  and  that  the  local  committee  will  show  you  what  we  have 
in  Gncinnati,  and  we  know  they  will  succeed  in  giving  you  a  very 
pleasant  time  indeed.  All  we  want  of  you  in  return  is  that  when 
you  go  to  your  respective  homes  you  say  a  good  word  for  Cin- 
cinnati. And  we  hope  that  your  experiences  here  this  time  will 
•create  the  desire  on  your  part  to  come  here  soon  again.     I  thank 

President  Andrews: — I  will  call  on  Mr.  McIIhenny  to  re- 
spond to  the  address  of  welcome  on  behalf  of  our  Association. 

RESPONSE. 

JOHN    n.    MILHKNNV. 

Mr.  Chairman,  Your  Honor  the  Mayor,  and  Members  of  the  Ohio 
Gas  Li'^ht  Assoeiaiion: 
It  is  quite  an  honor  to  respond  to  the  very  felicitous  speech 
of  the  honorabe  mayor  of  Cincinnati,  and  I  think  we  have  all 
been  much  interested  in  his  words  of  welcome.  Observing  his 
Honor  to  be  such  a  young  man,  I  am  sure  he  will  pardon  the 
statement  that  this  appears  to  be  a  countr)'  of  young  men.  I 
met  a  man  from  Louisville,  Ky.,  a  few  years  ago.  a  man  of  about 
nii<ldle  age  and  he  told  this  story  in  connection  with  the  young 
men  of  the  West.  He  went  to  New  York  to  promote  a  business 
enterprise  involving  the  loaning  of  money  on  merchandise  held 
in  a  storage  warehouse,  or,  in  other  words,  in  bond.  He  went  lo 
the  President  of  the  Chemical  National  Bank,  the  leading  bank  of 
that  day,  and  one  of  the  leading  banks  of  to-day  for  that  matter, 
an<l  stated  what  he  wished  done.  After  he  was  through,  the 
President  of  the  bank  said  to  him ;  "That  is  all  right :  that  sounds 
all  very  well,  but  you  people  out  there  are  too  joung."  Our 
friend  from  Kentucky  replied:  "Just  give  us  a  little  time,  and  we 
will  outgrow  that."  The  mi<I<lle  west  has  outgrown  it.  People 
all  over  the  country.  East.  West,  North  and  South,  know  that  the 
■people  of  the  middle  west  are  a  little  force  in  this  country-.  We 
know  that  out  of  Ohio  has  proceeded  many  successful  enter- 
prises, among  which  1  inclu<le  the  Ohio  Gas  Light  Association. 
Many  politicians  holding  public  office,  both  in  Ohio  and  through- 
out the  country,  have  hailed  from  the  Buckeye  State.    They  have 
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reflected  credit  upon  their  own  stale  as  well  as  upon  the  country. 
Ohio  is  a  great  state.  We  all  know  that.  We  all  know  that  Cin- 
cinnati is  a  lively,  enterprising,  and  prosperous  city.  We  know 
it  is  not  very  far  from  the  center,  geographically,  of  the  popula- 
tion of  the  United  States  and  its  fame  is  well  known. 

One  thing  has  interested  me  within  the  last  day.  I  came  here 
yesterday  morning  and  since  that  time  I  have  noticed  that  the 
people  of  Cincinnati  appear  to  be  carrying  out  the  Roman  deriva- 
tion of  the  name  of  their  city.  We  see  maiiy  Latin  mottoes  about 
Cincinnati,  For  instance,  this  hotel  on  its  letter-head  has  a  I^tin 
quotation.  Yesterday  I  visited  the  Franklin  Gas  Appliance  Ex- 
change adjacent  to  the  office  of  the  Cincinnati  Gas  and  Electric 
Company,  or  the  Cincinnati  Gas  and  Electric  Company  is  adja- 
cent to  that  of  the  Exchange,  I  am  not  sure  which.  A  large  Latin 
motto  was  there  displayed  over  an  enormous  reflector.  I  trust 
that  all  of  these  mottoes  have  an  appropriate  meaning.  That 
reminds  me  that  a  few  years  ago  I  bought  a  straw  hat  in  the 
summer  time  and  after  having  taken  it  away  from  the  hatter's 
I  looked  in  the  crown  of  it  as  we  often  do  and  saw  there  a 
Latin  motto  which  translated  into  English  meant  "Nothing  under 
the^hat."  I  hope  the  Latin  mottoes  and  maxims  displayed  in  this 
city  are  equally  as  appropriate. 

Mr.  Mayor,  on  behalf  of  The  Ohio  Gas  Light  Association,  we 
thank  you  for  your  cordial  welcome  to  the  Queen  City.  We 
always  feel  at  home  in  Cincinnati,  and  after  your  cordial  welcome 
I  can  only  say  that  we  now  feel  doubly  so. 

,  Mayor  Fleisciimanx  : — Gentlemen,  just  one  word  I  desire  to 
add.  I  have  learned  something  since  1  sat  down  which  was  un- 
known to  me  before,  and  that  is  that  I  am  not  only  welcoming 
men  here  from  the  state  of  Ohio,  but  from  all  over  the  United 
States.  While  as  1  said  before,  we  are  always  happy  to  receive 
men  from  the  state  of  Ohio  within  the  gates  of  our  city,  when  they 
come  from  a  greater  distance  and  from  other  states,  they  are 
doubly  welcome.  Everybody  in  the  state  of  Ohio  realizes,  with  the 
exception  of  one  city  in  the  state,  that  Cincinnati  is  the  best  city 
in  the  state  of  Ohio,  and  we  want  people  who  come  from  afar  to 
learn  that  fact  for  themselves,  so  tliat  they  can  go  home  and  tell 
their  friends  about  it.  I  am  very  much  obliged,  indeed,  for  your 
thanks  and  I  assure  you  that  what  I  said  in  welcoming  you  here 
was  entirely  sincere,  and  I  trust  you  believe  me  and  after  I  leave 
the  room  and  the  doors  are  closed  in  executive  session,  I  hope  you 
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will  not  whisper  to  one  another  that  I  have  lied  like  the  proverbial 
gas  meter. 

President  Andrews  : — I  am  sure  we  ali  appreciate  very  high- 
ly this  cordial  welcome  which  we  have  received  from  his  Honor, 
the  Mayor,  and  that  we  will  all  take  pleasure  in  carrying  out  his 
suggestion  when  we  go  home  by  telling  our  friends  what  a 
hospitable  city  Cincinnati  is. 

The  next  order  of  business  is  the  reading  of  the  miuntes  of 
the  last  annual  meeting.    What  is  your  pleasure? 

It  was  then  moved  by  Irvin  Butterworth,  of  Denver,  Colo., 
duly  seconded  by  Fred  R.  Persons,  of  Toledo,  and  carried  that 
the  reading  of  the  minutes  of  the  last  annual  meeting  be  dispensed 
with  inasmuch  as  thej'  have  already  been  published  and  brought 
to  the  knowledge  of  the  members  of  the  Association. 

President  ANDRhws; — The  next  order  of  business  upon  tiie 
program  is  the  report  of  the  Executive  Committee. 

The  report  of  the  Executive  Committee  was  then  read  by 
Secretary  T.  C.  Jones,  Delaware,  O.,  as  follows : 

RKPOHT  OF  EXECUTIVE  COMMITTEE. 

To  the  Members  of  the  Ohio  Gas  Light  Association: 

Gentlemen  : — Your  Executive  Committee  begs  leave  to  sub- 
mit for  your  consideration  the  following  recommendations  and 
report: 

First:  That  H.  L.  Doherty,  Moses  Combs,  and  W.  B.  George 
be  appointed  a  Nominating  Committee, 

Secovd:  That  Jno.  D.  Mcllhenney,  J.  W.  R.  Cline,  and  R. 
Shacklette  be  appointed  a  Committee  on  Memorials. 

Third:  That  George  Whysall,  F.  W.  Stone,  and  J.  G.  Stevens 
be  appointed  a  Committee  on  Next  Place  of  Meeting. 

Fourth:  That  F.  K,  Pelton,  C.  S.  Lomax,  H.  G.  Thompson, 
T.  F.  Stuckcnborg,  C.  T.  Scovill,  C.  M.  Gunther,  J.  H.  Harbine, 
C.  M.  McLain,  F.  K.  Wells,  Henry  J.  LaKamp,  John  Mills,  Geo. 
Matt  and  John  Walters  be  released  from  membership  at  their  own 
request. 

Fifth:  That  Geo.  E.  Crisp  and  F.  A.  Wilk  be  dropped  from 
membership  for  non-payment  of  dues. 

Sixth:  That  the  following  be  elected  to  active  membership: 
Baehr,  William  A.,  Superintendent  Gas  Department,  The  Denver 
Gas  and  Electric  Company,  Denver,  Col. 
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Barnard,  F,  F.,  Superintendent  Wilmington  Gas  Light  and  Coke 
Company,  Wilmington,  O. 

Barthold,  W.  H.,  Superintendent  of  Manufacture,  Grand  Rapids 
Gas  Light  Corjipany,  Grand  Rapids,  Mich. 

Blower,  Frank  W.,  Secretary  and  General  Manager  Kalamazoo 
Gas  Company,  Kalamazoo,  Mich. 

Buck,  Earle  H.,  Manager  Citizens'  Gas  Light  Company,  Vin- 
cennes,  Ind. 

Cavanaugh,  Frank,  Manager  The  Consumers'  Gas  Stove  and 
Fixture  Company,  Cleveland,  O. 

Cobb,  B.  C,  General  Manager  Saginaw  City  Gas  Company,  Sagi- 
naw, Mich. 

EHckey,  E.  S.,  Treasurer  Maryland  Meter  Company,  Baltimore, 
Md. 

Dolph,  A.  M.,  President  and  Treasurer  Paris  Gas  Company,. 
Cincinnati,  O. 

Elles,  E.  S.,  Superintendent  Gas  Department,  Evansville,  Ind. 

Feurtado,  R.  S.,  General  Superintendent  Western  Gas  and  Invest- 
ment Company,  Chicago,  111. 

Franklin,  H.  G.,  Superintendent  Public  Lighting  Cincinnati  Gas 
and  Electric  Company,  Norwood,  O. 

Gillespie,  Joseph,  Superintendent  Washington  Gas  and  Electric 
Companj',  Washington  Court  House,  O. 

Gray,  A.  Ross,  Traveling  Salesman,  S.  R.  Dresser,  Bradford,  Pa. 

Harrop,  H.  E.,  Chemist,  Milwaukee  Gas  Light  Company,  Mil- 
waukee, Wis. 

Henry,  W.  G.,  Vice  President  Detroit  Stove  Works,  Chicago,  111. 

Hesser,  C.  F.,  Superintendent  Promotion  Department,  The  Cin- 
cinnati Gas  and  Electric  Company,  Cincinnati,  O. 

Humphrey,  A.  H.,  President  General  Gas  Light  Company,  Kala- 
mazoo, Mich. 

Kellum,  Benj.  J.,  Manager  Welsbach  Company,  Chicago,  111. 

Knight,  J.  J.,  Vice  President  Kalamazoo  Gas  Company,  Kala- 
mazoo, Mich. 

Lea,  Henry  I.,  Assistant  Engineer  Western  Gas  Construction 
Company,  Fort  Wayne,  Ind. 

Lindsay,  Chas.  R.,  Lindsay  &  Company,  Chicago,  111. 

Megie,  Benj.  F.,  Manager  Welsbach  Company,  Cincinnati,  O. 

Mullen,  John  J.,  Salesman  The  Schneider  &  Trenkamp  Com- 
pany, Cleveland,  O. 
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Palmer,  L.  T.,  Secretary  and  Genera!  Manager  Niagara  Light, 
Heat  and  Power  Company.  Tonawanda,  N,  Y. 

Powell,  Wm.  R.,  Secretary  and  Treasurer  The  Columbus  Gas 
Company,  Columbus,  O. 

^ears,  C.  W.,  Assistant  Superintendent  Mt.  Vernon  Gas  Com- 
pany, Mt.  Vernon,  O. 

Schall,  H.  D..  Salesman,  Detroit  Stove  Works,  Chicago,  III. 

Shacklette,  R.,  Cashier  Adrian  Gas  Company,  Adrian,  Mich. 

Steinwedell,  W.  E.,  Secretary  The  Gas  Machinery  Company, 
Oeveland  ,  O. 

Tittle,  Scott  M..  Inspector  Springfield  Gas  Company,  Spring- 
field, O. 

Wordell,  H.  H.,  Salesman  Welsbach  Company,  Cincinnati,  O. 

Respectfully  submitted  for  the  Executive  Committee, 
Cincinnati.  O.,  March  i8,  1903.  T.  C.  Jones,  Secretary. 

President  Andrews: — Gentlemen,  you  have  heard  read  the 
report  of  the  Executive  Committee.    What  is  your  pleasure? 

On  motion  of  J.  W.  R.  Cline,  duly  seconded  and  carried,  the 
report  of  the  Executive  Committee  was  adopted  and  ordered 
spread  upon  the  minutes  of  the  association. 

ELECTION  OF  NEW   MEMBERS. 

It  was  then  moved  by  Irvin  Riitterworth,  duly  seconded  and 
carried,  that  the  Secretary  cast  the  ballot  of  the  Association  for  the 
election  to  membership  in  the  Association  of  the  applicants  recom- 
mended by  the  Executive  Committee  in  its  report. 

Secret.vrv  Jones: — Mr.  President  and  gentlemen,  in  comply- 
ing with  your  motion,  it  gives  me  pleasure  to  cast  the  ballot  of  tlie 
Association  for  the  election  to  membership  of  the  applicants 
referred  to.  I  hereby  so  cast  the  ballot  of  the  Association  and 
declare  them  duly  elected  members  of  the  Ohio  Gas  Light  Asso- 
ciation. 

The  President  :^It  is  the  desire  of  the  chair  and  I  am  sure 
that  it  is  also  the  desire  of  the  other  members  present  that  the 
gentlemen  whose  applications  have  just  been  favorably  acted 
upon  and  who  are  now  members  of  the  Ohio  Gas  Light  Associa- 
tion will  feel  free  to  take  an  active  part  in  these  proceedings  and 
we  would  be  glad  to  hear  from  them  in  the  discussions  which  a^ 
to  follow.  The  next  report  in  order  is  the  report  of  the  SecretaO' 
and  Treasurer. 
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T.  C.  Jones,  of  Delaware,  O-.  then  submitted  the  following 

REPORT  OF  THE  SECRETARY  AMD  TREASURER, 

To  the  Members,  the  Ohio  Gas  Light  Association: 

Gentlemen: — I  have  the  honor  to  present  herewith  the  nine- 
teenth annual  report  of  the  Secretary  and  Treasurer  for  the  period 
between  March  19,  1902,  and  March  18,  1903. 

New  members  admitted  at  the  eighteenth  annual 

meeting 14 

Released  from  membership 12 

Deaths 2 

Active  members  this  date 225 

Honorary  members  this  date 13 

Financial  Report. — Receipts. 

Balance  from  last  year $   470  29 

Received  from  dues 600  00 

Received  from  initiations 65  00 

Received  from  gas  journals  for  report  of 

eighteenth   annual  meeting    174  80 

Received  from  sale  of  half-tones  and  etch- 
ings          21  30 

Total    $1,331  39 

Expenditures. 

Printing  and  stationery $  268  38 

Postage   30  25 

Expense  reporting  eighteenth  annual  meet- 
ing     174  80 

Secretary's  salary 300  00 

Expense  of  Executive  Committee   20  85 

Telegrams  and  telephones 12  44 

Express 3  22 

Badges 1 1  60 

Balance  on  hand  as  per  certified  check  . .  509  85 

Total    : $1,331  39 

Respectfully  submited, 

T,  C.  Jones,  Secretary  and  Treasurer. 
Approved  —  John    Frankmn   and    F.   W.   Stone,   Finance 
Committee. 
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It  was  then  duly  moved,  seconded  and  carried  that  the  report 
of  the  Secretary  and  Treasurer  be  received,  adopted  and  ordered 
spread  upon  the  minutes  of  the  Association. 

LETTERS   OF   REGRET. 

Sercetary  Joxes  : — Gentlemen,  we  have  received  a  number  of 
letters  and  telegrams  of  regret,  a  few  of  wliich  I  will  read,  and 
the  rest  I  will  simply  refer  to  by  name. 

New  Albany,  I.nd.,  March  19,  1903. 
Mr.  T.  C.  Jones.  Secretary  The  Ohio  Gas  Light  Association,  Ciii- 
cinnati,  0.: 
De^vr  Sir: — I  have  entertained  hopes  until  to-day  of  being 
able  to  attend  the  nineteenth  annua)  meeting  of  the  Ohio  Gas 
Light  Association,  but  duties  prevent  my  leaving  home. 

Wishing  you  a  successful  and  enjoyable  meeting,  and  inviting 
the  members  of  the  Ohio  Association  to  attend  the  next  meeting 
of  tlie  "Western"  at  Indianapolis,  May  20,  2\,  22,  I  remain, 
Yours  very  truly, 

Jamks  W.  Dundar,  Secretary. 

San-  Francisco,  March  10,  1903. 
Mr.  T.  C.  Jones,  Secretary  The  Ohio  Gas  Lijiitt  Association,  Cin- 
cinttali,  0.: 
Dear  Str: — I  regret  exceedingly  that  circumstances  make  it 
impossible  for  me  to  be  present  at  the  nineteenth  annual  meeting 
of  the  Ohio  Gas  I^ight  Association.  The  Pacific  Coast  Gas  Light 
Association  sends  you  its  most  hearty  wishes  for  a  successful  and 
instructive  meeting.  Verj'  cordially  yours, 

J.  B.  Grimwood,  Secretary. 

Sl'RiXGFlKLD.  O.,  February  28,  1903. 
Mr.  T.  C.  Jones,  Secretary  Ohio  Gas  Li^ht  Association,  Delaware, 
Ohio: 
My  Dear  Mr.  Joni-:s: — I  am  this  morning  in  receipt  of  your 
invitation  to  attend  the  nineteenth  annual  meeting  of  the  Ohio 
Gas  Light  Association,  March  18,  and  20,  at  the  Grand  Hotel, 
Cincinnati.  I  assure  you  it  would  give  me  pleasure  to  attend, 
but  I  expect  to  be  absent  from  the  state  on  those  days.     I  am 
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contemplating  a  trip  to  Florida  and  Cuba  during  the  month  of 
March,  and  shall  therefore  be  deprived  the  pleasure  of  joining  my 
fellow  members  of  the  Association  on  that  occasion. 

Hoping  the  meeting  will  be  a  most  enjoyable  and  successful 
one  in  every  respect,  I  beg  to  remain,  with  cordial  regards. 
Very  truly  yours, 

Asa  S.  Bushnelu 

Gen.  John  P.  Harbison,  of  Hartford,  Conn.,  telegraphs:  "Con- 
gratulations and  best  wishes  for  successful  meeting.  Regret  I 
cannot  come." 

Similar  comnmnications  were  received  from  Walton  Clark,  of 
Philadelphia ;  Alexander  C.  Humphreys,  of  Xew  York  Cit>' ; 
Closes  M.  Granger,  of  Zancsville,  O. ;  A.  P.  Lathrop,  of  St.  Paul, 
Minn. ;  Paul  Doty,  of  Detroit,  Mich. ;  George  G.  Ramsdell,  of  New 
York  City;  Walter  R.  Addicks,  of  New  York  City;  Atlon  S.  Mil- 
ler, of  Baltimore,  Md. ;  M.  B.  Daly,  of  Cleveland,  O. 

F.  H.  Sheldon,  of  Philadelphia,  telegraphs:  "Best  wishes  for 
the  best  meeting  held  by  the  Ohio  Association,  Will  join  you 
Thursday  morning." 

Vice  President  McIlhen.n-y  then  assumed  the  President's 
chair,  and  Charles  Woodward  Andrews  delivered  the 

PRESIDENT'S  ADDRESS. 

C.    W.   ANDREWS. 

The  past  year  has  been  one  of  unparalleled  expansion  in  tlie 
output  of  the  gas  companies  in  this  country.  This  is  due  to 
several  causes,  among  them  being  an  awakening,  begun  several 
years  ago,  to  the  fact  that  the  price  of  gas  must  be  reduced  to 
what  then  seemed  an  almost  impossible  figure.  This  has  led  to 
the  pushing  of  the  sales  of  gas,  especially  for  gas  cooking  stoves, 
until  at  present  the  field  has  come  to  be  one  in  which  a  great 
many  companies  have  about  settled  down  to  a  normal  increase. 

The  introduction  of  the  gas  arc  has  i^ain  placed  within  our 
reach  the  immense  store  lighting  business  we  lost  when  the  elec- 
tric arc  succeeded  the  open  flame,  Siemes-Lungren  and  the  earlier 
types  of  Welsbach  lamps.  I  believe  that  with  judicious  selection 
of  customers  we  can  afford  to  install  these  lamps  and  maintain 
them  in  good  order,  charging  the   customer  only   the  regular 
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counter  prices  for  mantles  and  chimneys.  In  this  way  we  place 
our  service  on  a  parity  with  that  furnished  by  the  electric  com- 
panies, and  the  saving  in  cost  will  then  give  us  this  large  and 
attractive  business. 

The  time  will  shortly  arrive,  if  it  is  not  already  here,  when 
we  will  no  longer  have  any  reason  for  differential  rates  between 
lighting  and  cooking  in  the  majority  of  our  cities ;  because  it  has 
been  thoroughly  demonstrated  that  gas  at  $i  to  $1.25  per  1,000  is 
cheaper  than  any  other  fuel  for  cooking,  and  the  use  of  gas  for 
this  purpose  has  entirely  passed  the  introductory  stage. 

The  field  which  now  offers  the  greatest  possibility  in  the  way 
of  new  business  is  that  of  domestic  heating.  Yon  will  note  in 
looking  over  the  program  that  this  field  has  been  given  a  very 
prominent  place  and  I  hope  the  discussion  which  will  follow  the 
papers  will  bring  this  fad  home  to  all  of  >ou.  The  natural  gas 
companies  have  for  years  catered  to  this  field,  gradually  increas- 
ing the  price  of  gas  until  50  cents  per  1,000  will,  in  a  short  time, 
he  a  common  price. 

The  shortage  of  fuel  this  winter  has  brought  to  many  of  us 
an  immense  increase  in  the  use  of  gas  for  this  purpose  and  we 
could  have  sold  much  more  if  we  had  had  a  lower  price  for 
heating  gas.  I  Ixilievc  that  we  should  adopt  two  prices,  one  for 
lighting  and  cooking,  the  other  for  heating,  the  heating  price  to 
he  governed  by  local  conditions. 

In  manufacturing  there  has  been  no  special  development  dur- 
ing the  past  year.  The  by-product  coke  ovens  have  proven  that 
they  can  furnish  a  satisfactory  quality  of  gas,  and  where  other  con- 
ditions are  right,  can  be  used  to  advantage  by  fairly  large  com- 
panies. 

One  of  our  papers  deals  with  the  subject  of  benches,  their 
construction  and  operation,  and  will  prove  very  instructive. 

In  water-gas  apparatus  there  has  been  a  very  decided  tend- 
ency toward  the  u-se  of  larger  sizes,  thus  showing  the  drift  of  this 
business. 

The  use  of  cement  increases  and  concrete  purifiers  have 
bectune  of  more  interest  and  will  liecome  more  common  as  their 
cheapness  of  construction  is  better  known. 

In  distribution  the  high-pressure  lines  are  doing  all  that  was 
ex]>ected  of  them.  The  tendency  of  the  older  companies  is  toward 
the  use  of  high  pressure  feeders  and  district  regulators.  This 
results  in  a  very  flexible  system  and  keeps  down  the  investment 
reniarkablv. 
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Our  Wrinkle  and  Novelty  Adverrising  Departments,  under  the 
editorship  of  Messrs.  Eysenbach  and  Perkins,  respectively,  con- 
tinue to  be  of  great  assistance  in  bringing  to  the  attention  of  the 
members  new  ideas  and  methods. 

We  have  added  two  new  departments,  a  Question  Box  and 
Department  of  Progress :  the  first  under  the  editorship  of  Henry 
L.  Doherty,  might  be  termed  "A  Catechism  of  Gas  Practices," 
consisting  as  it  does  of  a  list  of  over  600  carefully  selected  ques- 
tions, with  answers  by  those  competent  to  deal  with  them.  The 
Department  of  Progress  under  the  editorship  of  Irvin  Butterworth 
is  intended  to  review  all  new  methods,  etc.,  which  may  from  time 
to  time  appear  in  American  and  foreign  journals.  It  is  usually 
attempted  to  cover  this  ground  in  your  President's  address,  but  it 
cannot  be  done  as  satisfactorily  as  is  desirable  on  account  of  the 
other  matters  demanding  space. 

As  directed  at  the  last  meeting  of  the  Association,  the  Secre- 
tary toc^  a  mail  ballot  on  the  question  of  increase  of  dues  to  $4. 
per  annum.  It  was  carried  by  an  almost  unanimous  vote  and  the 
way  is  now  clear  for  the  publication  of  the  proceedings  of  our 
Association : 

During  the  past  year  death  has  removed  from  our  midst  two 
of  our  members :  E.  H.  Jenkins,  President  of  the  San  Antonio  Gas 
and  Electric  Company,  of  San  Antonio,  Texas,  joined  the  Associa- 
tion March  18,  1896.  His  death  occurred  June  23,  1902.  Mr. 
Jenkins  took  great  interest  in  this  Association  and  was  ever  ready 
to  give  it  his  valuable  assistance.  He  most  successfully  served 
as  President  of  the  Association  at  the  Springfield  meeting  in  1899. 
We  bow  our  heads  in  sorrow  knowing  that  never  again  shall  we 
receive  the  cordial  greeting  or  the  hearty  clasp  of  the  hand  from 
friend  and  brother. 

S.  Milo  Dole,  Manager  of  the  Adrian  Gas  Company  of  Adrian, 
Michigan,  joined  the  Association  March  19,  1902.  His  death 
occurred  September  24,  1902.  He  was  unknown  to  most  of  us,  as 
he  never  affiliated  by  attendance  at  our  meetings.  Rut  as  a  man 
is  judged  by  the  esteem  of  his  neighbors,  the  report  from  his  home 
justifies  us  in  expressing  our  deep  sorrow  at  his  death. 

In  conclusion  I  wish  to  express  my  appreciation  of  the  great 
assistance  rendered  me  by  your  Secretary,  T.  C.  Jones. 

Vice  Preside.vt  ;\IcIlhenny: — Gentlemen,  you  have  heard 
the  address  of  the  President.  It  is  customarj-,  I  believe,  that  it  be 
referred  to  a  committee  of  three.  Will  sonic  one  make  a  motion 
to  that  effect? 
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It  was  then  moved  by  Mr.  Hayward,  duly  seconded  and  car- 
ried that  the  address  of  the  President  be  referred  to  a  committee 
of  three,  to  be  appointed  b>'  Vice  President  Mcllhcimy. 

Vice  President  Mcllhcnnv  then  appointed  the  following  Com- 
mittee on  President's  Address :  James  T.  Lynn,  Detroit,  Mich. ; 
Irvin  Butterworth,  Denver,  Col. ;  B.  W.  Perkins,  South  Bend,  Ind. 

C.  W,  Andrews,  resuming  the  President's  chair,  said :  The 
next  business  upon  the  program  is  the  Wrinkle  Department, 
(ilitcd  by  Mr.  E.  E.  Eysenbach,  of  St.  Paul,  Minn. 

WRINKLE  DEPARTMENT. 

E.    E.   EYSEN'BACH,   EDITOR. 
NO.  I.       VALVE  GEAR. 

Mr.  Elbert,  Sii]>erintendent  of  the  St.  Paul  Gas  Light  Com- 
pany, has  given  me  a  description  of  a  valve  gear  that  he  is  nsing 
verv  successfully  at  his  works. 


FIG.   I.       CHAIN   GEAR   CONNECTION   TO  INACCESSIBLE  VALVE. 

This  gear  is  especially  adapted  for  use  where  valves  are  not 
square  with  floor  or  on  the  same  plane  as  valve  stand.  Also  for 
any  valve  with  inside  or  outside  screw.  This  cut  shows  the  latter. 
The  sheave  c  has  si|Hare  hole  in  center  and  is  placed  over  the 
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brass  nut  of  valve.  The  sheave  c,  Fig.  I.,  is  left  solid  and  drilled 
to  fit  valve  stem. 

The  chain  is  special  steel  link  and  can  be  obtained  from  any 
chain  block  factory. 

The  groove  wheels  d  are  loose  on  the  shaft  held  in  position 
by  a  steel  pin  in  the  axle.  At  every  corner  turned,  two  of  these 
wheels  are  necessary. 

With  the  inside  screw  valve  remove  wheel  from  stem  and 
place  on  sprocket  wheel  and  proceed  as  per  cut  to  complete. 

NO.    ir.       ELECTRIC   ALARM   GAGE, 

F.  H.  Shelton  sends  a  description  of  a  device  as  fitted  up  and 
used  by  E.  H.  Grander,  Assistant  Superintendent  of  the  Consoli- 
date<l  Schuylkill  Gas  Company,  Royersford,  Pa. 

Fig.  II  is  almost  self-explanatory. 

Any  ordinary  syphon  gage,  with  rather  large-sized  tubes,  is 
used.  Tubes  are  filled  with  water  to  which  about  lo  per  cent,  of 
sulphuric  acid  has  been  added.  The  battery  is  charged  pretty 
heavy  to  overcome  resistance  of  water. 


FIG.    II.       ELECTRIC    ALARM    PRESSURE   GAGE. 

Natural  gas  companies  have  nsed  this  device,  filling  the  tubes 
with  mercury,  which  forms  a  better  electric  circuit,  but  is  not 
nearly  as  sentitive  a  gage  as  a  water  gage. 
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NO.   III.       STAND  PIPE  JOINTING. 

F.  C.  Shepard,  of  Minneapolis,  has  asbestos  rope,  and  found 
it  a  very  successful  substitute  for  the  fire-clay  and  iron  borings  in 
common  use  for  this  purpose.  It  is  quickly  put  in  and  easily 
removed,  and  makes  a  perfectly  tight  joint. 

NO,  IV,       USEFUL  RUBBER  STAMP. 

E.  Shacklette,  Manager  of  the  Adrian  Gas  Company,  Michi- 
gan, writes  as  follows : 

"All  gas  companies  say  that  failure  to  receive  bill  does  not 
entitle  consumer  to  discotmt  after  regular  discount  period;  each 
consumer  should  therefore  be  notified  when  he  has  no  bill  by 
sending  regular  bill  with  words  'NO  BILL'  stamped  on  it," 

This  would  be  very  useful  where  no  minimum  charge  is  made. 

NO,    V,       VENTILATION   FOR  DOUBLE-FLOOR  RETORT  HOUSE. 

The  large  amount  of  steam  which  collected  below  the  charg- 
ing floor  in  the  double-floor  retort  house  proved  such  a  nuisance 
in  cold  weather  that  a  3-foot  galvanized  pipe  was  fastened  on  the 
wall  of  the  house  and  carried  up  into  the  ventilators  of  the  house. 
On  the  bottom  of  this  pipe  was  put  a  hood  slightly  larger  than  the 
coke  wagon.  Coke  is  drawn  into  the  wagon  without  quenching, 
and.  is  drawn  under  this  hood  to  be  quenched.  The  pipe  carries 
off  a  great  part  of  the  steam  and  a  small  steam  coil  in  the  bottom 
of  the  pipe  induces  a  draft. 

This  wrinkle  was  contributed  by  H.  W.  Douglas,  Manager  of 
the  Ann  Arbor  Gas  Company,  Ann  Arbor,  Mich. 

NO.  VI.       SPRINKLER  FOR  SCRUBBER. 

Contributed  by  V.  S.  Elbert,  Superintendent  of  the  St.  Paul 
Gas  Light  Company.    {See  Fig.  III.) 
A — top  of  scrubber. 
B — ordinary  4-inch  flange. 
C — 4-inch  plug  tapped  for  ^-inch  pipe. 
D — 54 -inch  coupling. 
E — j4-inch  plug. 
A^ — J^-inch  pipe. 
M — 3/16-inch  iron  rod. 
P — circular  copper  plate — perforated. 
X — water  connection  from  steam  pump. 
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The  hole  drilled  in  cap  K  should  be  large  enough  to  allow  rod 
to  vibrate.  The  lower  end  of  pipe  A'  should  be  as  near  top  of 
scrubber  as  possible. 

Water  entering  at  X  falls  to  perforated  plate,  causing  plate  to 
vibrate  in  %-inch  pipe,  causing  water  to  spray  towards  the  cir- 
cumference of  scrubber  and  perforations  furnish  the  water  for  the 
center. 

By  altering  the  dish  of  the  plate  any  desired  distribution  can 
be  obtained. 


IG.    III.       SPRINKLER   FOR   SCRUBBER. 


VO.  VII.      AUTOM.VTIC  INTERMITTENT  SYPHON  USED  FOR  FLUSHING 

SRUBBERS  IN  GAS  WORKS. 

A  description  of  a  similar  device  was  contributed  to  this 
department  by  Mr.  Baehr,  of  Denver,  last  year.  This  one,  how- 
ever, was  not  effected  by  the  pressure  in  the  scrubber,  being  en- 
tirely open  to  the  atmosphere.  A  seal  pot  is  suspended  from  the 
under  side  of  the  top  plate  of  scrubber  as  shown  on  Fig  IV.  A 
similar  seal  pot  is  placed  under  the  barrel.  A  number  of  small 
openings  at  bottom  of  outer  pipe  allow  the  water  to  fill  inner  space 
between  the  two  pipes  and  to  flow  down  through  the  inner  pipe, 
starting  the  syphon. 
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This  wrinkle  was  contributed  by  Mr,  Malone,  Superintendent 
of  the  Madison  Gas  and  Electric  Company,  Madison,  Wis. 


FIG,  IV.       SECTION  OF  AUTOMATIC  FLUSH  FOR  TOWER  SCRUBBER. 

Upon  motion  of  Mr.  Persons,  duly  seconded,  a  hearty  vote  of 
thanks  was  then  extended  to  Mr.  Eysenbach  for  the  Wrinkle  De- 
partment. 

The  Pbesidkn't: — We  will  now  take  up  for  consideration  the 
paper  by  W.  A.  Baehr,  of  Denver,  Col.,  entitled  "The  Construction 
and  Operation  of  Recuperative  Benches."  As  Mr.  Baehr  is  not  in 
attendance  I  will  request  Mr.  Doherty  to  read  it. 

Henry  L.  Doherty  then  read  the  following 

CONSTRUCTION  AND  OPERATION  OF  RECUPER.V 
TIVE  BENCHES. 

W.  A.  BAEHR. 

In  spite  of  the  importance  which  is  attached  to  the  recupera- 
tive bench  as  one  of  the  components  of  a  gas-works  demanding  the 
most  serious  consideration,  very  little  attention  seems  to  have  been 
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given  the  subject  of  late.     I  will  endeavor  to  cover  the  principal 

points  concerning;  the  operation  of  such  benches  in  the  first  part 
of  this  paper,  and  to  draw  such  conclusions  thereform  as  will  en- 
able me  to  deduce  certain  lines  of  reasoning  upon  which  to  base 
the  proper  principles  of  construction. 

In  order  to  avoid  the  inevitable  confusion  arising  from  the  use 
of  terms  not  clearly  understood,  I  will  adopt  the  following  defini- 
tions for  use  in  this  paper : 

A  recuperative  bench  is  one  in  which  both  the  primary  and 
secondary  air  or  the  secondary  only,  are  preheated  by  passing 
through  a  flue,  or  set  of  flues,  without  reversal  in  direction,  and 
continuously ;  the  transfer  of  heat  being  accomplished  through  the 
walls  of  the  flues, 

A  full-depth  recuperative  bench  is  one  in  which  both  the  pri- 
mary and  secondary  air  are  preheated. 

A  half-depth  recuperative  bench  is  one  in  which  the  secondary 
air  only  is  preheated. 

These  definitions  give  absolutely  no  chance  for  any  misunder- 
standing concerning  the  actual  size  in  feet  or  inches  of  a  bench, 
but  show  fundamental  principles  by  which  they  can  be  readily  dis- 
tinguished. 

The  first  point  which  attracts  our  attention,  and  it  is  a  very 
important  one,  is  the  proper  regulation  of  the  primary  and  second- 
ary air.  This  matter  is  quite  difficult  to  accomplish.  The  factor 
which  detennines  the  constancy  of  regulation  is  the  resistance  in 
the  fuel  bed,  and  this,  as  any  one  can  readily  see,  is  subject  to 
continual  variation.  The  depth  of  fuel,  its  distribution  and  degrees 
of  fineness,  and  the  varying  accumulation  of  ash  and  clinker  all 
influence  the  resistance  very  much.  Of  course  the  fuel  should  be 
maintained  as  level  as  possible  in  order  that  the  whole  bed  should 
act  uniformly,  and  not  have  one  portion  of  it  worked  harder  than 
other  parts,  resulting  in  the  formation  of  clinker. 

There  is  only  one  accurate  method  to  determine  the  correct 
adjustment  of  the  primary  and  secondarj'  air,  an<l  that  is  by  flue- 
gas  analysis.  We  have  tried  all  the  time-honored  wrinkles  which 
have  from  time  to  time  appeared  in  the  proceedings  of  the  various 
Gas  Associations,  but  we  never  succeeded  in  getting  really  good 
results  until  we  analyzed  the  waste  gases. 


dovGoot^Ic 


OHIO  GAS  UGHT  ASSOCIATION 


FLUE-GAS   ANALYSIS, 

As  the  principal  ingredients  of  spent,  or  flue-gases  are  CO,, 
CO,  O  and  N,  and  a  determination  of  the  first  three  is  all  that  is 
usually  required  for  furnace  regulation,  three  solutions  only  are 
necessary.    The  reagents  used  for  the  absorptions  are  as  follows: 

For  COj.  A  i6  per  cent,  solution  of  caustic  potash.  This  solu- 
tion also  absorbs  HjS  and  SO2  if  present  in  the  gas. 

For  O.  An  alkaline  solution  of  pyrogallic  acid  CgH,  (OH),. 
Dissolve  20  grams  of  pyrogallic  acid  in  100  cc.  of  water.  When 
about  to  use,  mix  some  of  this  solution  with  its  own  volume  of 
the  potash  solution. 

For  CO.  A  strongly  acid  solution  of  cuprous  chloride.  Dis- 
solve 15  grams  of  the  red  oxide  of  copper,  CujO  in  100  cc.  of 
strong  hydrochloric  add,  specific  gravity  1.19.  Keep  this  solution 
in  a  glass  stoppered  bottle  with  scraps  of  metallic  copper. 

These  reagents  must  be  applied  in  the  order  given  or  they  will 
absorb  other  gases  besides  Ihe  one  intended,  unless  such  gases 
were  first  removed.  There  have  been  a  great  many  reagents 
recommended,  but  the  above  are  those  used  by  Prof.  N.  \\\  Lord, 
of  the  Ohio  State  University,  who  is  an  eminent  authority  on  this 
class  of  work.  Furthermore,  it  is  highly  important  that  the  same 
kind  of  solutions  be  used,  as  any  other  solutions  will  introduce 
time  and  other  factors,  which  will  produce  varying  results. 

In  a  ver\'  great  many  instances  the  gases  to  be  analyzed  arc 
so  hot  that  it  becomes  very  difficult  to  secure  samples.  In  siicli  " 
cases  a  water-cooled  tube  used  in  connection  with  an  aspirator  is 
essential,  and  a  design  for  such  a  tube  is  herewith  appended. 
This  design  is  made  up  of  ordinary  pipe  and  fittings  such  as  are 
on  hand  in  ever}-  gas-works.    It  is  put  together  as  follows : 

The  2-inch  cap  is  first  tapped  for  a  0.5-inch  pipe  thread  in 
center.  Then  the  required  length  of  2-inch  pipe  is  cut  and 
threaded  at  both  ends  and  the  tapped  2-inch  cap  screwed  on 
tightly.  Next  the  0.5-inch  pipe  is  screwed  into  the  2-inch  cap  as 
.shown. 

Xow,  separately  from  the  above,  the  correct  length  of  1.25-inch 
pipe  is  screwed  into  the  2-inch  re<lucing  tee  with  a  running  thread. 
At  the  other  end  of  the  1.25-inch  pipe  a  spider  is  fastened,  so  as 
to  be  a  loose  fit  inside  the  2-inch  pipe.  Then  the  1.25-inch  pipe  is 
lowered  into  the  2-inch  pi|>c,  until  the  2-incli  reducing  tee  meets 
the  end  of  the  2-inch  pipe,  and  then  it  is  screwed  on  tightly. 
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The  only  remaining  things  is  to  put  on  the,i.2S-inch  reducing 
tee.  This  is  readily  done  by  boring  out  the  0.5-inch  end  of  this  so 
as  to  slip  over  the  0.5-inch  pipe.  The  tee  is  then  screwed  home 
on  the  1.25-inch  pipe.  Three  joints  then  will  have  to  be  soldered 
as  marked  on  drawing.  This  soldering  is  all  right  at  these  places 
for  that  end  of  the  contrivance  is  not  exposed  to  the  heat. 

The  following  short  descriptions  of  various  kinds  of  apparatus 
for  flue-gas  analysis  will  be  of  service  to  those  who  may  wish  to 
look  up  the  subject : 

In  the  Cooper  tubes,  or  eudiometers,  we  have  the  simplest  and 
cheapest  of  all  gas  analysis  apparatus.  A  Cooper  lube  consists  of 
a  glass  tube  with  a  bulb  at  the  closed  end,  and  2.5  inches  from  the 
open  end  the  tube  is  bent  so  that  the  short  leg  reverses  in  direc- 
tion from  the  lube  and  forms  an  angle  of  45  degrees  with  it. 
Three  sizes  called  respectively  10,  25  and  50  per  cent,  tubes  will 
be  found  sufficient  for  gas  analysis.  They  can  be  secured  from 
Emil  Greiner,  78  John  Street,  New  York  City. 

The  10  per  cent,  tube  is  the  one  most  generally  used ;  it  is  22.5 
inches  in  length,  and  its  volume  to  the  1,000  mark  on  the  leg  is 
200  cc.  This  volume  is  divided  into  1,000  equal  parts,  of  which 
100  parts,  or  10  per  cent.,  is  contained  in  the  graduated  portion  of 
the  leg.  Hence  the  name — 10  per  cent,  tube.  The  graduated  por- 
tion of  the  leg  is  divided  into  roc  equal  parts,  beginning  at  900 
near  the  bulb  and  ending  at  1,000  near  the  bent  end.  Each  division 
indicates  one  part  in  one  thousand,  or  practically  one-tenth  of  one 
per  cent,  of  the  whole  volume.  In  order  to  bring  the  gas  to  con- 
stant temperature  and  pressure  after  each  absorption  is  made  the 
tube  is  placed  in  a  large  equalizing  cylinder  filled  with  water  that 
has  been  in  the  room  for  some  time. 

The  25  and  50  per  cent,  tubes  are  arranged  similarly  to  *e 
above,  except  the  percentage  of  the  whole  volume  which  is  in  ^ne 
leg  is  25  or  50  per  cent,  instead  of  ro  per  cent.  Gas  analysis  w"" 
these  tubes  is  somewhat  slow,  due  to  the  fact  that  the  solWion 
used  for  absorption  must  be  removed  and  clean  water  rur>  '"  *** 
■  take  its  place  before  a  reading  can  be  taken  in  the  equalizer.  '^"^ 
one  interested  can  find  a  full  description  of  these  tubes  and  ho"' 
to  use  them  in  a  paper  by  O.  O.  Thwing,  of  St.  Louis,  read  twfo''^ 
the  Western  Gas  Association  in  May,  1893.  (Progressive  ^S'^' 
June  1,  1893,  page  195.) 

For  analysis  of  furnace  gases  only  the  apparatus  most  ^"*''' 
ally  employed  is  the  Orsat-Muencke  or  some  one  of  its  nio<^'"^' 
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tions.  The  Orsat-Muencke  apparatus  consists  of  three  absorption 
pipettes  and  one  water-jacketed  measuring  burette  complete  in  a 
traveling  case. 

The  measuring  burette  has  a  capacity  of  lOo  cc,  and  at  its 
base  is  connected  with  a  small  bottle  which  contains  water,  brine, 
or  mercury,  by  means  of  which  the  level  of  the  liquid  in  the 
burette  is  raised  or  lowered  so  that  the  gases  can  be  measured  at 
atmospheric  pressure.  The  top  of  the  burette  is  connected  by 
means  of  thick-walled  capillar)'  tubes  to  the  three  absorption 
pipettes,  the  inlet  to  each  being  regulated  by  a  cock  and  the  outlet 
being  connected  to  a  relief  vessel. 

The  first  pipette  contains  a  caustic  potash  solution  for  the 
absorption  of  CO™,  the  second  an  alkaline  pyrc^allic  acid  solution 
for  O,  and  the  third  an  acid  solution  of  cuprous  chloride  for  CO. 

AH  absorption  pippettcs  are  filled  with  fine  tubes  so  as  to  pre- 
sent a  large  surface  of  reagent  to  the  gas.  In  the  cuprous  chloride 
vessel  the  tubes  contain  pieces  of  copper-wire  to  keep  the  solution 
in  the  cuprous  state. 

The  gae  is  drawn  into  the  measuring  burette  and  100  cc.  of  it 
are  retained  at  atmospheric  pressure  and  temperature.  By  raising 
the  small  bottle  the  gas  is  forced  into  the  first  pipette  and  the  COj 
absorbed,  then  it  is  drawn  back  and  measured,  the  loss  in  volume 
being  the  percentage  of  COj  present,  and  the  process  is  continued 
in  a  similar  manner  for  the  other  constituents. 

Another  simple  but  very  accurate  form  of  gas-analysis  appa- 
ratus is  that  known  as  the  Hempel.  It  consists  of  a  measuring 
burette  and  correction  tube  surrounded  by  a  large  water  jacket. 
At  the  bottom  of  the  measuring  burette  a  regulation  bottle  or 
bulb  is  attached.  There  is  included  a  series  of  absorption  pipettes, 
one  for  each  gas  or  combination  of  gases.  The  inlets  and  outlets 
of  each  pipette  are  made  of  heavy  walled  capillary  tubes.  Each 
pipette  after  receiving  the  gas  from  the  masuring  burtte  can  be 
detached,  and  thus  the  gas  and  the  absorbing  solution  can  be 
thoroughly  agitated,  producing  a  very  rapid  and  complete  absorp- 
tion of  the  gas  which  is  to  be  removed.  Then  the  pipette  is  again 
attached  to  the  measuring  burette,  the  gas  drawn  back,  and  a 
reading  taken  at  constant  temperature  and  pressure.  This  process 
is  then  repeated  for  the  other  constituent  gases. 

There  are  many  other  forms  of  gas -ana  lysis  apparatus,  among 
which  may  be  mentioned  Elliott's  and  Bunte's,  and  descriptions 
of  these  can  be  found  in  any  of  the  trade  catalogues  of  firms  who 
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deal  in  chemical  apparatus,  I  gave  the  above  outline  descriptions 
of  the  apparatus  in  common  use,  because  the  importance  of  flue- 
gas  analysis  demands  it,  and  to  direct  such  people  who  are  intend- 
ing to  begin  this  kind  of  work  to  the  best  and  most  reliable 
methods  of  securing  their  results. 

Since  all  the  usual  gas  anah-sis  apparatus  give  results  by 
volume,  and  it  is  customary  to  give  final  results  in  per  cent,  by 
iveighi,  it  is  necessary  to  reduce  the  per  cent,  by  volume  to  per 
cent,  by  weight.  This  is  most  readily  done  by  multiplying  the 
percentage  of  each  constituent  gas  by  volume,  by  the  density  of 
that  gas,  then  divide  this  product  by  the  sum  of  the  products  of 
the  multiplication  of  all  constituents.  Each  quotient  will  then 
give  the  percentage  by  weight  for  that  particular  gas. 

As  the  volume  of  a  gas  changes  with  variations  of  atmos- 
pheric pressure  and  temperature,  it  is  necessary,  in  order  to  obtain 
a  standard  for  comparison,  to  reduce  all  volumes  as  measured,  to 
the  volume  which  that  quantity  of  gas  would  occupy  at  sea  level 
atmospheric  pressure,  which  is  760  millimeters  of  mercury,  and 
also  to  o  degrees  C. 

The  following  formula  may  be  used  to  make  these  corrections : 

V  =^  the  measured  volume  of  gas. 

t  ^  temperature  of  this  gas  in  degrees  C. 

p  ^3:  atmospheric  pressure  at  which  the  measurement  was 
taken. 

Then  the 

y  X  273  X  P 

corrected  volume  ^ 

760  X  (273  +  0 

The  theoretical  yield  of  CO;  should  be  approximately  21  per 
cent,  by  weight.  To  balance  the  analysis,  after  reducing  it  to  per 
cent,  by  weight,  sum  up  all  the  oxygen  in  the  COj,  CO  and  O  pres- 
ent, and  compare  it  to  the  nitrogen.  Atmospheric  air  contains 
very  nearly  77  parts  by  weight  nitrogen,  and  23  parts  by  weight 
oxygen,  I'rom  this  relationship,  which  must  necessarily  hold 
true,  the  balance  of  any  flue-gas  anal>'sis  can  be  derived.  If  the 
nitrogen  is  not  present  in  the  ratio  of  3.34  parts  for  every  1.0  part 
of  oxygen,  you  may  conclude  your  analysis  is  wrong. 

C.M-OKIMKTHV. 

Why  do  we  lake  such  pains  to  make  careful  flue-gas  analysis, 
and  to  watch  our  <lraft  with  a  hawk's  eye,  and  still  neglect  the 
source  from  which  we  obtain  our  heat  ?    How  many  of  us  know. 
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from  day  to  day,  the  calorific  value  of  the  coal  or  coke  we  are 
firing  in  our  bench  furnaces  and  under  our  boilers  ?  Most  of  the 
gas  companies,  and  I  may  safely  include  the  electric  companies, 
contract  for  a  certain  kind  of  coal  each  ye'ar.  This  is  generally  of 
a  variety  such  as  would  suit  their  conditions,  and  if  the  coal  com- 
panies constantly  furnished  the  grade  specified  all  would  be  well. 

But  do  they  ?  Are  they  giving  us  the  calories  we  are  paying 
for?  If  not,  how  do  wc  know  they  are  not?  Where  does  the  bur- 
den of  the  blame  lie  ? 

There  is  only  one  way  to  settle  this  vexed  question  and  that 
is  by  daily  caloric  determinations.  And,  to  that  end  I  suggest 
that  in  every  company  the  superintendent  be  furnished  with  a 
daily  report  showing  the  caloric  values  of  the  fuels  tired  the 
preceding  day,  the  flue-gas  analysis  from  hourly  or  bi-hourly  ob- 
servations, and  finally  the  heat  eiUciency  of  every  furnace  and  of 
every  apparatus  that  utilizes  or  transforms  heat  into  other  forms 
of  energy. 

Here  is  the  keynote  of  success  or  failure,  thi?real  and  unfail- 
ing standard  by  which  to  gage  the  performance  of  any  machine. 
The  heat  efficiency, — how  many  engineers  there  are  who  do  not 
reduce  their  observations  to  this  basis, — ^-ery  fczv  do.  I  am  afraid 
that  alt(^ether  too  few  of  us  realize  that  all  energy,  whether 
chemical,  mechanical,  electrical  or  in  other  forms,  is  directly 
reducible  and  comparable  on  a  heat  basis. 

Our  several  efficiencies,  which  result  directly  from  the  chem- 
ical actions  taking  place  therein,  arc  readily  reducible  to  heat 
reactions.  Our  condensers  and  purifiers  should  be  rated  in  the 
same  way.  Our  boilers,  water-gas  plants,  coal-gas  benches,  in 
fact,  every  apparatus  used  for  transforming  one  kind  of  energy 
to  another,  should  and  can  be  treated  as  a  heat  machine. 

In  this  paper  I  will  treat  recuperative  benches  purely  from  a 
heat  standpoint.  In  order  to  give  an  idea  of  the  various  Steps 
leading  up  to  the  subject  it  is  necessary  to  include  calorimetry 
and  mention  the  diflferent  makes  of  machines.  I  will  only  give 
their  names,  as  this  paper  would  become  too  long  otherwise.  Full 
descriptions  can  be  found  in  the  catalogues  of  dealers. 

VARIOUS  MAKES  OF  CALORIMETERS. 

The  Carpenter,  Parr.  Mahler  bomb,  Favrc  and  Silberman, 
Scheurer-Kestner,  Meunier,  Dollfus,  Berthelot,  .Alexejew,  Fisher- 
Thomsen,  Schwackhoefer,  W.  Thompson,   Barms,  Hartley  and 
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Junker,  Lewis  Thompson,  Andrews,  Berthelot  and  Vielle,  Atwater 
Krocker,  Hempel,  Wait  her- Hem  pel,  Witz,  Hermann,  Herschel, 
Bunsen,  Schulla  and  Wartha,  \'on  Tham  and  Dieterici. 

Full  descriptions  of  the  method  of  operatinfj  these  can  be 
foimd  in  "The  Calorific  Power  of  Fuels,"  by  Herman  Poole.  The 
Mahler  bomb,  the  Carpenter  and  the  Parr  are  the  most  extensively 
used, 

SPECIFIC  HEAT  OF  GASES. 

Before  reaching  the  main  portion  of  this  paper  it  is  necessar>' 
to  give  thorough  consideration  to  one  more  preliminary  subject, 
I'ls.,  the  specific  heat  of  gases  at  various  temperatures.  During 
some  years  of  study  on  "heat"  there  has  been  no  more  difficult 
or  abstruse  problem  presented  to  me  than  this  same  subject.  In 
the  first  place  there  are  very  few  authorities  who  say  anything 
at  all  about  it,  and  those  that  do  give  the  most  remarkable  series 
of  variable  and  contradictory  statements  one  could  well  imagine. 

The  ordinarf  text  and  reference  books  on  physics  give  tables 
of  the  specific  heat  of  gas  at  constant  pressure  and  at  constant 
volume,  but  say  nothing  which  would  lead  one  to  suppose  that 
tliese  gases  had  a  thermal  capacity  varying  with  the  temperature. 
In  fact  I  feel  safe  in  saying  that  the  average  engineer,  or  college 
man,  does  not  know  that  such  a  variation  exists. 

In  the  "Chemiker-Kalender,"  by  Dr.  Rudolph  Eicdermann, 
published  in  Berlin,  Germany,  the  tables  of  specific  heat  of  gases 
are  expressly  stated  to  be  true  only  between  certain  ranges  of 
temperature. 

To  show  some  of  the  research  work  done  on  this  subject  I 
will  quote  the  following  from  "I^emst's  Theoretical  Chemistr}." 
beginning  on  page  34.  In  this  extract  the  temperatures  are 
quoted  in  degrees  C. 

"A  number  of  French  investigators  have  recently  succeeded 
in  determining  the  specific  heats  of  gases  at  very  high  tempera- 
ture with  quite  a  considerable  degree  of^accuracy.  Mallard  and 
Le  Chatehcr  {Comptcs  Rctttlus,  93,  1,014,  ^fi'pC)  [i88r])  exploded 
a  gas  mixture  of  known  composition  in  a  closed  iron  cylinder, 
and  determined  the  maximal  pressure  developed  thereby.  This 
last  measurement  was  performed  at  first  with  a  Bourden's  mano- 
meter, which  recorded  its  data  by  means  of  a  needle  on  an  evenly 
rotating  cylinder.  Later  these  same  investigators  employed  'the 
crushing  manometer,'  constructed  by  Sarreau  and  Vielle  (Ibid.. 
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95,  26  [1882]),  on  which  the  pressure  was  measured  by  the  per- 
manent deformation  of  a  small,  solid,  copper  cylinder  placed  be- 
tween an  anvil  and  a  piston,  on  which  the  pressure  to  be  deter- 
mined acted ;  also  here  the  time  occupied  in  developing  the 
pressure  was  determined  by  means  of  a  needle  and  a  rotating 
cylinder.  Thus  by  measuring  the  maximal  temperature,  and  since 
the  heat  developed  by  the  explosion  is  known  from  the  thermo- 
chemical  data,  there  is  given  at  once  the  heat  capacity  of  the  gas 
mixture,  A  correction  must  be  made  to  account  for  the  heat 
given  off  from  the  walls  of  the  explosion  bomb,  which  on  account 
of  the  quick  occurrence  of  the  explosion  is  inconsiderable ;  this 
correction  can  be  calculated  from  the  velocity  of  cooling  observed 
by  the  decrease  of  pressure  after  the  explosion,  or  it  can  be 
determined  quite  accurately  in  the  experimental  way  by  the  use  of 
various  large  receiving  vessels. 

"From  the  fact  that  the  maximal  pressure  of  a  gas  mixture, 
for  example  'knall  gas,'  when  exploded  with  admixture  of  equal 
volumes  of  nitrogen  or  oxygen,  or  hydrogen,  or  'carbon  monoxide, 
experiences  the  same  diminution  of  temperature,  it  follows  that 
ihcse  gases  possess  the  same  heat  capacity  up  to  the  maximal  tem- 
perature of  explosion,  i.  e.,  up  to  2.700  degrees.  This  is  true,  pro- 
vided that  these  gases  have  the  same  co-efficient  of  expansion  up 
to  these  temperatures,  something  which  can  scarcely  be  doubted 
after  the  measurements  of  V.  Meyer  and  Langer  (Pyrochem. 
I'nterss,  Braunschweig,   [Brunswick]    1885.) 

"These  results  have  been  confirmed  as  well  as  broadened  at 
several  points  by  Vielle  (Comptes  Rendus  (fi,  1,358  [1883]),  and 
also  by  Berthelot  and  Vielle  {Ibid.  98,  545,  601,  770,  852  [1884] ). 
It  was  shown  later  that  nitrogen  and  carbon  monoxide  have  the 
same  heat  capacity,  by  the  explosion  of  a  mixture  of  cyanogen 
and  oxygen,  which  led  to  the  formation  of  carbon  monoxide  and 
nitrogen ;  thus 

C.N,  +  Oi  ^  N;  +  2CO. 

"From  the  heat  developed  by  this  reaction  and  the  maximal 
temperature  observed,  there  could  be  calculated  the  specific  heats 
of  nitrogen  and  carbon  monoxide.  Finally,  from  further  re- 
searches which  were  conducted  with  an  excess  of  nitrogen,  there 
could  be  stated  the  following  formula  for  the  molecular  heat  of 
X...  H2,  Oi  and  CO  at  constant  volume,  and  which  can  be  re- 
garded as  good  from  1,600  degrees  to  4,500  degrees,  vis.: 
4.75  +  0.0032  {t— 1,600). 
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"For  the  latter  temperature,  4,500  degrees,  this  formula  gives 
14.1,  i.  e.,  the  molecular  heat  of  the  permanent  gases  increases 
very  considerably  with  the  temperature. 

"From  observations  on  the  maximal  pressure  in  the  explosion 
of  hydrogen  and  carbon  monoxide,  in  the  presence  of  varying 
quantities  of  nitrogen,  Berthelot  and  Vielle  calculated  the  mole- 
cular heat  of  the  water -vapor  to  be 

16.24-0.0038  (t  —  2,000), 
and  for  that  of  carbon  dioxide 

19.1 -f  0.0030  (t  —  2,000). 
Both  formulae  refer  to  the  molecular  heat  at  constant  volume, 

"Later,  Mallard  and  Le  Chatelier  (Wied.  Beibl,,  14,  364 
[1890]),  used  in  a  very  similar  way  the  maximal  pressures  of 
various  explosives  as  observed  by  Sarreau  and  Vielle,  to  calcu- 
late the  specific  heats  of  gases,  and  thus  obtained  results  showing 
undoubtedly  that  the  molecular  heats  of  the  'permanent'  gases 
increase  strongly  at  higher  temperatures. 

"For  the  mean  molecular  heats  at  constant  volume  between 
o  degrees  and  t  degrees  they  found : 

Carbon  dioxide    6.50  -j-  0.00387  t. 

Water-vapor   5.78  -j-  0.00287  t. 

Permanent  gases   4.76  -(-  4.00122  t. 

At  the  same  time  they  found  ihat  the  molecular  heat  was 
independent  of  the  pressure  itself,  at  pressures  of  6,000  to  7,000 
atmospheres. 

THE   DEPENDENCF.   OF   THE   SPECIFIC    HEAT   OF   CASES   ON    THE 
TEMPER-iiTURES. 

"It  has  already  been  repeatedly  shown  that  the  specific  heat 
of  gases  steadily  decreases  with  decreasing  temperatures  (the 
apparent  exceptions  exhibited  by  the  vapors  of  acetic  acid  and  of 
nitrogen  dioxide  at  certain  temperature  intervals  have  been  re- 
ferred to  the  dissociation  phenomena). 

"As  Le  Chatelier  noticed  (Zeitschr.  Phys.  Chem.  i,  456 
[1887]),  this  decrease  indicates  a  tendency  for  the  specific  heats 
of  the  most  different  gases  to  approach  the  closer,  the  more  the 
temperature  sinks,  and  at  absolute  zero  the  values  of  the  molecular 
heats  at  constant  pressure  seem  to  converge  at  about  6.5.  The 
observations,  therefore,  can  be  represented  by  the  formula, 
Cp  =  6.5  -I-  aT, 
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in  which  T  represents  the  absolute  temperature  and  a  represents 
a  co-efficient  which  is  greater  according  as  the  molecule  is,  more 
complex.    The  following  values  have  been  calculated  for  a : 
Molecular  Formulae.  a. 

H„  Nj,  0„  CO 0.0010 

NH,    :.......  0.0071 

COj    o.oc^ 

NjO 0.0089 

CjH^    0.0137 

CH  CI, 0.0305 

Cj  H,  Br 0.0324 

Ca  H,  O  0.0403 

Ca  Hg 0.0510 

CH,  COOC,  H,  0.0674 

(C,  Hj),  O 0.0738 

"If,  for  example,  one  calculates  the  mean  specific  heats  meas- 
ured by  E.  Wiedemann  between  20  degrees  and  200  degrees, 
with  the  help  of  the  formula  given  above,  he  will  find  very  good 
agreement.  Also  the  values  found  by  Le  Chatelier  at  very  high 
temperatures  (as  above)  are  in  good  agreement,  since  the  true 
molecular  heats  at  constant  pressure  calculated  for  —  273  degrees, 
for  the  following  substances  are; 

CO,  6.39 

H,0 6.22 

H„  Nj,  COj,  O, 6.10 

All  are  nearly  equal  and  not  far  removed  from  6.5." 

The  above  extract  from  "Nerst's  Theoretical  Chemistry"  gives 
the  present  state  of  knowledge,  and  some  of  the  experiments  per- 
formed to  determine  the  specific  heat  of  gases  at  high  tempera- 
tures. A  number  of  other  investigators,  some  of  high  repute, 
have  worked  on  this  problem  from  time  to  time,  but  uiifortunatel; 
their  results  do  not  present  the  uniformity  of  conclusions  so  much 
desired.  I  cannot  enumerate  all  this  research  work,  but  a  few 
instances  are  mentioned  in  the  "Chemiker-Kalender"  for  1902, 
and  several  articles  on  high-temperature  work  have  appeared  in 
the  scientific  journals  during  1902,  giving  descriptions  of  experi- 
ments performed  along  these  lines. 

After  looking  through  a  large  number  of  standard  works  ol 
reference,  and  writing  to  several  college  professors  of  high  stand- 
ing, none  of  whom  could  give  me  the  tables  I  sought,  I  was  about 
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to  give  up  hopes,  when  it  occurred  to  me  that  perhaps  Fred 
Bredel,  of  Milwaukee,  could  give  me  some  information  on  the 
specific  heat  of  gases  at  various  temperatures.  Mr.  Brede!  read 
two  very  able  papers  in  1892.  bearing  on  the  same  subject  as  this 
paper,  one  before  the  Ohio  Gas  Light  Association,  entitled :  "The 
Determination  and  Regulation  of  the  Proper  Proportions  of  Pri- 
mary and  Secondary  Air  and  Steam  in  Regenerative  Furnaces" 
(Progressive  Age,  April  15,  1892,  p.  139^  and  the  other  before 
the  Western  Gas  Association  entitled.  "The  Advantages  of  Re- 
cuperative Furnaces  in  the  Utilization  of  Heat."  (Progressive 
Age,  June  i,  1892,  p.  194). 

So  I  wrote  to  ilr.  Bredel  for  what  information  he  could  and 
would  give  me,  and  great  indeed  was  my  pleasure  at  receiving  the 
following  reply : 

My  Dear  Sir: — I  herewith  send  you  a  diagram  showing  the 
specific  heats.  Most  of  them  are  calculated  by  myself  and  cor- 
rected to  date.  I  have  found  that  they  are  practically  correct  and 
give  the  average  of  all  compilers  where  actual  experiments  have 
been  made.    I  figured  them  out  theoretically. 

If  in  your  article  you  want  to  mention  the  temperatures  I 
wish  you  would  mention  the  way  I  got  to  them.  I  compiled  same 
from  different  authorities  to  as  high  a  heat  as  actual  experiments 
have  been  made,  then  found  the  co-efficient  of  increase  and 
then  checked  back.  Naturally  the  moment  you  would  touch  the 
dissociation  point,  something  entirely  different  would  happen,  but 
as  that  is  only  just  reached  in  the  instance  of  water-vapor  in 
actual  firing  the  figures  can  be  taken  as  correct,  as  they  stand. 
The  proof  that  it  is  very  closely  correct  is  that  in  theoretical  cal- 
culating high  temperatures  by  means  of  this  table  they  coincide 
with  temperatures  that  have  been  measured  and  this  I  consider 
the  main  check  of  their  correctness.  The  actual  calculations, 
unhappily,  have  been  mislaid  by  me  and  only  the  original  diagram 
as  drawn  by  me,  is  left ;  and  some  of  the  figures  have  been  proved 
to  be  correct  since,  where  actual  experiments  have  been  made,  and 
the  table  should  stand  as  it  is. 

I  have  checked  the  table  up  from  time  to  time  as  in  the  differ- 
ent scientific  journals  results  were  published,  and  I  have  never 
found  any  large  discrepancy.  There  have  been  some  where  the 
discrepancy  has  been  quite  a  little,  but  which  we  afterwards  found 
out  to  be  incorrect.  Yours  truly, 

Milwaukee,  Wis.,  Jan.  16,  1903.         (Signed.)   Fred  "Bredeu 
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This  diagram  gives  the  specfiic  heat  of  some  gases  in  terms 
of  the  centigrade  scale,  and  was  furnished  me  through  the  cour- 
tesy of  Mr.  Bredel. 

•r*.  C.     Sperinr  Hra 
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DIAGRAM  SHOWING  VARIATION  IN  SPECIFIC  HEAT  OF  SF.VERAL  CASES 
DUE  TO  RISE  IN  TEMPERATfRE. 
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ADJUSTING  ASH-PIT  WATER  SUPPLY. 

There  is  no  question  but  that  the  water  used  in  the  furnaces 
to  prevent  chnkering  has  an  important  bearing  on  furnace  opera- 
tion. There  should  be  enough  water  vaporized  to  keep  the  tem- 
perature of  the  fuel  bed  below  the  cUnkering  point,  but  in  most 
works  there  is  probably  considerable  excess  of  water  used.  The 
correct  quantity  can  be  determined  experimentally,  by  starting 
with  a  large  excess  of  water,  and  gradually  cutting  it  down  until 
clinkers  just  begin  to  appear,  or  vice  versa.  After  the  correct 
amount  has  once  been  detennined  it  should  be  closely  adhered  to, 
and  this  can  be  done  in  the  following  way: 

In  the  first  place  the  water  must  be  supplied  with  a  uniform 
head.  At  Denver  we  formerly  used  surface  water,  but  this  cor- 
roded the  pipes  and  stop-cocks  so  fast  that  an  adjustment  of  flow 
would  not  hold  good  an  hour.  We  thereupon  changed  our  system 
to  the  artesian  water  supply,  put  in  new  pet-cocks,  and  the  trouble 
has  disappeared.  There  is  an  overhead  tank  fitted  with  a  float- 
governed  valve,  in  which  the  water  keeps  at  a  constant  level. 
From  this  tank  the  leads  run  to  the  various  stacks. 

We  figure  the  amount  of  water  down  to  cubic  centimeters  per 
minute,  and  then  by  means  of  a  graduated  burette  and  a  stop- 
watch we  take  a  reading  every  day  on  each  bench.  By  adjusting 
the  pet-cock  the  correct  amount  is  readily  supplied. 

Another  important  point  in  this  connection  is  that  if  all  the 
retort-house  men  are  allowed  to  tamper  with  the  air  slides,  water 
supply,  and  general  furnace  regulations,  all  the  analyses  of  flue- 
gases,  and  calorimeter  determinations  that  0.5  dozen  chemists 
could  make  would  be  of  no  avail.  All  this  should  be  left  in  the 
hands  of  the  retort-house  foreman,  and  he  should  change  adjust- 
ments only  after  proper  tests  have  been  made. 

PYROMETER  TESTS. 

We  secured  a  Herteus  Le  Chatelier  Pyrometer  from  Charles 
Engelhard,  41  Cortlandt  Street,  New  York  City,  and  made  a 
great  many  temperature  determinations  in  our  benches.  This 
pyrometer  cost  $150,  and  is  without  doubt  the  nicest  instrument 
for  making  high -temperature  determinations  on  the  market 
to-day.    The  elements  used  are  platinum  and  platinum- rhodium. 

In  order  to  secure  reasonably  correct  temperatures  we  ad- 
justed a  bench  until  the  flue-gas  analysis  was  very  good,  and 
then  took  readings.    The  following  temperatures  resulted : 
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Temperatures. 

Just  above  fire  in  furnace i9So°  to  2,050°  F, 

In  combustion  chamber,  2  ft.  above  nostrils..   2,440°  F. 
In  combustion  chamber,  4  ft.  above  nostrils..  2,470°  F. 

Waste  gases  at  top  of  recuperator if475°  F. 

Waste  gases  at  bottom  of  recuperator 750°  F. 

Of  course  the  temperatures  vary  somewhat  from  the  front  to 
the  back  of  the  benches,  but'we  made  several  determinations  at 
varying  distances  from  the  front  with  the  foregoing  average 
results. 

In  view  of  these  tests  I  will  use  the  following  temperatures 
in  my  calculations. 

Temperatures. 

Just  above  fire  . . '. 2,000°  F. 

In  combustion   chamber    2,500°  F. 

Waste  gases  top  of  recuperator 1,500°  F. 

Waste  gases  bottom  of  recuperator 750°  F. 

Our  benches  are  full-depth  recuperative  benches  of  sixes, 
with  retorts  15  x  26  inches  and  9  feet  long  inside. 

I  will  now  give  various  estimates  of  bench  efEdencies,  and  in 
order  to  simplify  the  figuring  I  will  use  the  following  specific 
heats: 

SPECIFIC    HEAT.  HEATS    OF    COMBUSTION, 

HjO   vapor    . , .  0.48  b.  t.  u. 

Air  0.2379  C      to   COj  =  14,544 

N  0.244  C     to  COj  =   4,400 

COj  0,2164  CO  to  COj  —  4,34s 

The  following  computation  shows  the  theoretical  efficiency  of 
a  full-depth  bench  as  compared  to  a  half-depth  bench,  using  no 
water  in  the  furnaces. 

EFFICIENCY  OF  BENCHES  —  FCLL  DEPTH. 


B.  T.  V. 
lbs. 

14,544 

:(. 

sorbed  in  raising  3.66  lbs.  COi  from  60°  to  3,500° 

F.  =  3.66    lbs.  X  0.2164  X  2,S40     1,932 

S  lbs.  N  from  60°  to  2,500°  F.  ^8.88x0.244x3,440    S,3S7 
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Gross  loss,  {carried  forward) 

Heat  Recovered. 

From    heated    secondary   air=;5,77x0.2379  x3,440. .    3,349 

The  flue- gases  would  have  a  specific  heat  of 
0.236,  and  the  temperature  of  the  escaping  gases  at 
the  bottom  of  the  flues  where  secondary  air  is  ad- 
mitted would  be: 

5.77  X  0.2379  X  3,440  3349 

3500° =  2,500° =2500°  — 

13.54  X  0.236  •        2,959 

1132°  =  1368°   F.      • 
The    heat    recovered    from    the    heated    primary    air 

would  therefore  be   5.77x0.2379x  (1,368  — 60). .    1,795 

Heat   recovered    

The  final  temperature  of  the  escaping  gases  would  be 


Net  loss  of  heat    2,075- 

Theoretical  efficiency,  full -depth  bench,  not  allowing  tor 
radiation,  opening  of  doors,  etc.,  would  be  (14,544 
—  2,074)  -H  14,544  =     85,73%. 

EFFICIENXY  OF  BENCHES  —  HALF  DF.FTH. 

For  a  half-depth  bench  the  heat  produced  and  the  gross  losses 
are  the  same  as  for  a  full-depth  bench,  as  is  also  the  heat  recovered 
by  absorption  in  the  secondary  air.  But  there  would  be  no  recov- 
ery in  the  primary  air,  and  therefore  the  net  loss  for  a  half- 
depth  bench  would  be  7,219  —  3,349  =  3,870  B.  T.  U. 

The  theoretical  efficiency,  with  previously  mentioned  omis- 
sions, for  a  half-depth  bench  would  then  be  (14,554  —  3.870)  -^ 
14,544  =  73-39  per  cent. 

Now,  in  order  to  show  the  efficiency  of  a  half-depth  bench 
using  varying  quantities  of  water,  I  will  give  below  the  calcula- 
tions when  using  i  pound  of  water  for  every  10,  8,  6,  and  4  pounds- 
carbon. 

First:  i  pound  water  for  every  10  pounds  carbon. 
Heat  Produced.  B.  T.  u. 

9  1/3  lbs,  C.  bumed  with  107.71  lbs.  air  (S2.88  lbs.  N)  to 

34-16  lbs.  C0.  =  9  1/3x14.544   

2/3  lb.  C.  burned  with  1  lb.  H,0  (1/9  lb.  H.)  to  1  5/9 


lbs.   CO  =  2/3x4,400    . 
1  5/9  lbs.  CO.  bumed  with  3.865  lbs.  air  (2.976  lbs.  N)  t 

2  4/9  lbs.  CO.  =  1  5/9  X  4,348    


Total  heat  of  combustion  . 
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Heat  Lost. 

1  lb.  H,0  from  60°  to  212°  F 152 

1  lb.  Hi  O,  latent  heat  of  vaporization 906 

1  lb.  H.O  entering  flues  at  2,500"  F.  =  lx0.48x3,440. ,  1,171 

36,6  lbs.  COi  entering  flues  at  3,500°  F.  =  36.6  x  0,216  x 

2,440     19,325 

85.856  lbs.  N.  entering  flues  at  2,300"  F,  =  85.856  x  0.344  x 

2,440     51.116 

3,076   lbs.   N.  entering  flues  at  3,500°   F.  =  2.976  x  0.244  x 

2,440    1,772 

Gross  loss    74,301 

Heat  Recovered  by  absorption  in  secondary  air,  which  is 

1/2  of  107.71  =53.85  lbs.  to  burn  9  1/3  lbs.  C  to  CO,  and 
3.865  •'  "  1  5/9  "  CO  to  CO.  and 
3.865      "        ■'  1/9    •'    H  to  H=0. 

61.58  lbs.  air  which  contained  61.58  x  0.3,378 

X  2,440  B.  T.  U 35,746 

Net  loss    38,755 

Efficiency  =  (145,443  —  38,753)  +  145,443    = 73.35% 

This  wbuld  give  the  flue-gases  a  specilic  heat  of  0,338  and  the  tempera-  . 
turc  of  the  escaping  gases  would  be 

61.58  X  0.2,379  X  2.440  35,746 

2,500° ^2,500°  —      =  3,500°  —  1.188° 

126.4  X  0.238  30.083 

=1,312°  F. 
These  estimates,   of  course,   do   not  allow   for   radiation,   opening  of 

Second:.  1  lb.  water  for  every  8  lbs.  carbon. 

Heat  Produced. 

B.  T.  U. 

7  1/3  lbs.  C.  burned  with  84,63  lbs,  air  (65.12  lbs.  N)  to 

36.84    lbs.    CO,  — 7   1/3x14,544 106.656 

2/3  lb.  C.  burned  with  1  lb,  H.O  (i/9  lb.  H)  to  1  5/9  lbs. 

CO  =  2/3  X  4,400     2,934 

1  5/0  lbs.  CO  burned  with  3.865  lbs.  air  (2.976  lbs.  N)  to 

3  4/9  lbs.  CO:  =  1  5/9  X  4,348  6,764 

Total  heat  of  combustion  116.354 

Heat  Lost. 

1  lb.  H,  O  from  60°  to  312°  F 1S2 

1  lb.  HiO  latent  heat  of  vaporiiation  966 

1  lb.  H,0  entering  flues  at  2,300°  F.  =  ix0.48x2.440. .  1,171 

29.28  lbs.  CO,  entering  flues  at  2,500°  F.  =  29.28  x  0.2164  x 

2,440    15,460 

68.096  lbs.  N.  entering  flues  at  2,500°  F.  r^  68.096  x  0.244  x 

2,440   40,542 

2.976   lbs.   N.  entering  flues  at  3.500°   F.  =  3,976  x  0.244  x 

2,440    1,772 

Gross  loss    60,063 
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Gross  loss,  (carried /orward) 60,063 

Heal  Recovered  by  absorption  in  secondary  air,  which  is 

1/2  of  84.63  =  42.31  Ibs.  to  burn  7  1/3  lbs.  C.  to  CO.  and 
3.86S      ■'       ■'       1  9/Q    '■    CO  to  CO,  and 

3,865      "         "  1/9    "    H  to  H^. 

50.04  lbs.  air  which  had  absorbed  50.04 

X  0.2379  I  2,440=   29,047 

Net  loss  =  60,063  —  39,047  =   31,016 

Efficiency  =  (116,354  —  31,016)  -r- 116,354  =    73.34% 

This  would  give  the  flue  gases  a  specific  heat  of  0.340  and  the  tem- 
perature of  the  escaping  gases  would  be 

50.04  X  0.3379  x  2,M0  29,047 

fliSOO" =  2,500" =  2,500°  —  1,194°  = 

101.32x0.24  24.32 

1,306°   F. 
Third:    1  lb.  H.O  for  every  0  lbs.  carbon. 
Heat  Produced.  b.  t.  u. 

5  1/3  lbs.  C.  burned  with  61.55  lbs.  air  (4,736  lbs.  N.)  to 

19.5S  lbs.  CO,  — 5  1/3x14,544   77,568 

2/3  lb.  C.  burned  with  1  lb.  H,  O  (1/9  lb.  H)  to  1  5/8  lbs. 

CO.  =  2/3  X  4,400   2,934 

1  5/9  lbs,  CO.  burned  with  3.865  lbs.  air  (2.976  lbs.  N.)  to 

2  4/9  lbs.  CO,  =  l  5/9x4,348  6,764 

Total  heat  of  combustion   87,266 

Heat  Lost. 

1  lb.  H»0  from  60°  to  313°  F 153 

1  lb.  H,0  latent  heat  of  vaporization   966 

1  lb.  H,0  entering  flues  at  3,500°  F.  =  1  x  0.48  x  3,440 1,171 

21.96  lbs.  CO.  entering  flues  at  3,500°  F.  =21.96  x  0.2164  x 

3,440   11,595 

30.336  lbs.  N.  entering  flues  at  2,500°  F.  =  50.336  x  0.244  x 

3,440 29,968 

2.076  lbs.   N.  entering  flues   at   2,500°   F.  =  2.976  x  0.344  x 

2.440   1,772 

Gross   loss    45,624 

Heat  Recovered  by  absorption  in  secondary  air,  which  is 

1/2  of  61.53  — 30. TM  lbs.  to  burn  5  1'3  lbs.  C.  to  CO.  and 
3.865  ■•  ■■  1  5/9  "  CO  to  CO.  and 
3.365       "         "  1/9     "     H  to  H.O. 

38.51  lbs.  air  which  had  absorbed  38.51  x 

0.2378  X  2,440    22,354 

Net    loss  =  45,634  —  32,354    23,270 

Etliciency=  (87,266  —  23,370)  -^  87,266=     73.33% 

ITiis  would  give  the  flue  gases  a  specific  heat  of  0,239,  and  the  tempra- 
ture  of  the  escaping  gases   would   be 

38.51  X  0.2370  X  2.440  22,364 

2,500° =  2,500° =  2,500°  —  1,237°  = 

76.24  X  0.2:i9  18.22 

1,373°   F.  .    ...J 
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Fourth;   1  lb.  HiO  for  every  4  lbs.  carbon. 
Heal  Produced. 

B.T.  U. 

3  1/3  lbs.  C.  burned  with  3S.4T  lbs.  air  (S9.6  lbs.  N)  to 

13.2  lbs.  CO,  =  3  1/3x14.544   48,480 

1/3  lb.  C.  bumed  with  1  lb.  H,0  (1/9  lb.  H  to  1  5/9  lbs. 

CO.  =  2/3x  4,400    8,934 

1  5/S  lbs.  CO.  burned  with  3.865  lbs.  air  (2.976  lbs.  N)  to 

2  4/9  lbs.  C0.  =  1  5/9x4,348  6,764 

Total  heat  of  combustion  58,178 

Jleal  Lost. 

1  lb.  H,0  from  60°  to  212"  F 152 

1  lb.  HjO  latent  heat  of  vaporization  966 

1  lb.  HjO  entering  flues  at  2,500°  F.  =  1  xO.48  x2,440 1,171 

14.64  lbs.  CO,  entering  flues  at  2,500°  F.  =  14.64  x  0.3164  x 

2,440    7,730 

32.376  lbs.  N.  entering  flues  at  2,500°  F.  =  38.576  x  0544  x 

2,440    18,394 

a.976  lbs.  entering  flues  at  2,500°  F.  =  2,976  x  0.244  x  2,440  1,772 

Gross  loss    31,185 

Heat  Recovered  by  absorption  in  secondary  air,  which  is 

1/2  of  38,47  =  19.24  lbs.  to  burn  3  1/3  lbs.  C  to  CO,  and 
3.865  '■  ■■  1  S/9  ■'  CO  to  CO.  and 
3.865       "         "  1/9     "     H  to  H,0. 

26,97  lbs.  air  which  had  absorbed  26.97  x 

0.2379  X  2,440     15,655 

Net    loss  =  31,185  —  1S,655    15,530 

EMciettcy=  (53,178—15,530)  -^58,178= 73,31% 

This  gives  the  flue  gases  a  specific  heat  of  0.240,  and  the  tempera- 
ture of  the  escaping  gases  will  be 

26.9T  X  0,2379  X  2,440  15,665 

2,500° —  2.500° 2,500°  —  1,275°  = 

51.16X0-24  12.28    ■ 

1,225°  F. 

I  wish  to  state  frankly  that  the  reason  for  using  the  com- 
monly accepted  specific  heats  of  gases  in  the  foregoing  calcula- 
tions, instead  of  getting  the  mean  co-efficients  of  thermal  capacity 
from  Mr.  Bredel's  diagram,  was  not  only  to  make  the  work  easier, 
but  for  a  far  more  important  object.  This  object  is  as  follows: 
There  is  to-day  no  longer  any  question  but  that  the  specific  heat 
of  gases  varies  at  different  temperatures,  but  there  is  no  authority 
as  yet  whose  co-efficients  have  been  universally  checked  and  ac- 
cepted. Mr.  Bredel  deserves  great  credit  for  his  attempt 'to  get 
at  the  truth,  but  as  he  himself  admits  that  the  main  check  of  the 
■correctness  of  his  diagram  comes  from  the  agreement  of  certain 
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observed  temperatures  with  the  temperatures  calculated  by  aid  of 
it,  I  feel  that  further  and  more  scientifically  accurate  experiments 
must  be  made  before  we  can  accept  his  results. 

Now,  it  will  be  observed,  that  in  the  previous  calculations  of 
the  heat  reactions  taking  place  in  a  full  depth  bench  with  no 
water  used  in  the  furnaces  that  the  final  temperature  figures  out 
as  762  degrees  Fahr.  This  is  not  far  from  what  it  should  be, 
according  to  actual  measurements. 

From  the  foregoing  discussion  certain  obvious  deductions  as 
to  construction  necessarily  follow.    The  first  point  arising  is  the 

BENCH   DESIGN  —  SHAPE  OF  THE  FURNACE. 

Since  that  geometrical  figure  which  possesses  the  greatest  area 
for  the  least  length  of  enveloping  line  is  the  circle,  it  follows  that 
furnaces  should  have  a  circular  horizontal  cross-section  theoret- 
ically in  order  to  get  the  least  wall  surface.  However,  in  practical 
bench  construction,  this  shape  is  not  feasible  except  in  producer 
firing,  in  which  case  the  producer  can  certainly  be  made  circular. 

In  practical  bench  construction  various  considerations  require 
that  furnaces  should  be  rectangular  in  shape.  Now  in  order  for 
any  right  angled  figure  to  have  the  largest  area  for  the  least 
perimeter  it  must  be  a  square.  Again,  practical  considerations 
step  in  and  require  that  the  furnace  be  longer  than  it  is  wide. 
But  the  perimeter  of  any  rectangle  grows  less  as  it  approaches  a 
square,  that  is,  of  course,  for  the  same  area.  From  this  it  readily 
follows  that  the  furnaces  should  be  made  as  wide  as  possible, 
consistent  with  construction  requirements,  or  in  other  words,  that 
it  should  approach  a  square  as  nearly  as  may  be. 

Further,  narrow  furnaces  are  very  uneconomical  and  hard  to 
operate.  That  this  is  true  will  appear  from  the  following  dis- 
cussion on  the 

EFFECTS  OF  UNEVEN  DISTRIBUTION  OF  FUEL. 

It  seems  almost  an  axiom  to  me  that  the  fuel  should  be  dis- 
tributed evenly.  By  this  I  mean  not  only  that  it  shall  present 
a  horizontal  upper  surface,  but  also  that  it  shall  be  as  nearly  as 
possible  a  homogeneous  mass.  Of  course  if  the  grate  bars  are 
inclined  the  upper  surface  of  the  fuel  should  be  parallel  to  them. 
A  fuel  bed  cannot  be  homogeneous  if  here  and  there  large  lumps 
occur  in  it,  interspersed  with  varying  masses  of  finer  material, 
or  lumps  of  clinkers. 
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Now  an  uneven  fuel  bed  naturally  possesses  varying  resist- 
ance in  its  different  parts.  The  least  resistance  is  apt  to  occur 
along  the  wall,  hence  the  less  wail  the  better,  for  any  given^rea. 
Further,  the  back  of  the  furnace  generally  has  a  shallow  fuel  bed. 
It  is  a  comparatively  simple  matter  for  the  retort-house  foreman 
to  insist  that  after  every  firing  the  fuel  bed  should  be  levelled 
with  a  poker.  Since  the  velocity  of  the  air  passing  through  the 
fire  results  from  the  differential  pressure  above  and  below  it,  and 
also  from  the  resistance  it  encounters,  it  is  certain  to  have  a  high 
velocity  in  places  of  low  resistance,  and  a  low  velocity  in  places 
of  high  resistance.  What  is  the  result?  It  is  simply  this:  Where 
high  velocity  occurs  the  carbon  in  the  fuel  bums  directly  to  CO, 
and  remains  CO,  through  the  bed,  or  at  least  in  a  great  measure. 
This  means  a  high-flame  temperature,  so  high  that  the  ash  is 
fused  and  clinkers  result. 

It  is  well  established  that  the  reactions  taking  place  in  a 
producer  are  first  that  the  lower  carbon  burns  to  COj.  This,  or 
passing  up  through  the  fuel  bed  is  reduced  to  CO  bj'  taking  on  an 
atom  of  carbon.  This  reduction  absorbs  heat.  Therefore  the 
temperature  is  thereby  lowered. 

Now  heat  is  a  form  of  energy.  It  is  another  axiom  in  physics 
that  no  matter  now  great  the  force  (or  energy)  exerted  on  a  mass 
of  matter,  however  small,  it  takes  a  Unile  length  of  time  to  start 
motion.  Applying  this  axiom  to  the  above  dissociation  of  COj 
into  CO,  we  see  that  no  matter  how  great  the  heat  {energy,  force') 
nor  how  small  the  mass  of  CO^,  it  must  take  a  Unite  length  of 
time  to  effect  the  reduction. 

Thus  we  see  that  thequestion  resolves  itself  as  depending  for 
one  thing  on  the  velocity  of  the  air  through  the  fire.  Just  what 
that  velocity  is  I  do  not  know,  but  I  do  know  that  when  there 
is  a  very  shallow  spot  in  the  fire  we  get  large  quantities  of  CO, 
above  the  fuel  bed,  and  this  has  already  done  mischief  by  produc- 
ing clinkers,  and  can  do  no  good  at  the  retorts,  because  it  cannot 
bum,  and  its  only  and  slight  value  is  to  help  heat  the  incoming 
secondary  air,  both  in  the  combustion  chamber  and  through  the 
recuperator  walls  by  its  sensible  heat. 

A  long,  narrow  furnace  inevitably  has  a  shallow  fire  in  the  , 
back,  it  has  the  longest  perimeter  for  a  given  area,  the  fuel 
catches  or  arches  across  it  due  to  the  proximity  of  the  side  walls 
the  water  is  hard  to  distribute,  it  clinkers  badly,  is  harder  to 
clean,  and,  to  use  a  slangy  but  highly  expressive  pharse,  "  it  don't 
deliver  the  goods." 
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Since  the  fuel  at  the  bottom  of  the  fire  burns  directly  to  COj 
a  local  high  temperature  is  there  produced.  This  is  prevented  by 
vaporizing  water,  and  this  vapor,  due  to  its  high  co-efficient  of 
thermal  capacity  and  high  dissociation  temperature,  prevents 
clinkering.  This  very  prevention  of  clinkers  is  a  loss  of  heat,  and 
therefore  the  efficiency  of  using  water  is  not  loo  per  cent.,  even 
though  the  hydrogen  bums  back  to  the  water.  Therefore,  only 
enough  water  should  be  used  to  prevent  fusing  of  ash,  and  not  a 
drop  more. 

GRADE  AREA.  —  DEPTH   OF   FUEL. 

Producer  practice,  which  in  one  sense  of  the  word  is  farther 
along  scientifically  than  illuminating  gas-bench  construction,  has 
determined  that  12  pounds  of  coal  per  square  foot  of  grate  area 
per  hour  is  about  the  limit  of  good  practice.  Gas  engineers  could 
well  study  this  problem  before  jumping  into  designs.  Owing  to 
the  fact  that  furnace  cross- sections  are  usually  rectangular, 
thereby  greatly  increasing  the  wall  surface  per  square  foot  of 
grate  area  over  what  it  would  be  with  a  circular  cross -sect  ion,  I 
doubt  if  it  is  safe  to  figure  on  a  value  exceeding  8  pounds  of 
carbon  per  square  foot  of  grate  area  per  hour.  The  grate  area, 
therefore,  should  probably  be  designed  on  this  basis,  or  very 
near  it. 

In  regard  to  the  depth  of  a  fire,  it  should  be  just  deep  enough 
to  convert  all  the  COj  into  CO.  This  will  become  apparent  from 
the  following  discussion  on 

FLUE    DESIGN. 

The  fundamental  requirement  of  the  flues  is  that  they  present 
the  least  resistance  possible,  on  account  of  leakage  between  the 
air  and  gas  flues.  This  also  effects  the  fire-bed  depth,  as  that 
constitutes  a  portion  of  the  resistance.  In  other  words,  the  fire 
should  be  as  shallow,  and  the  flue  as  large  in  cross-section  as  pos- 
sible. 

Leakage  varies  directly  as  the  perimeter,  and  as  the  square  root 
of  the  pressure.  By  doubling  the  perimeter,  length  remaining 
.  the  same,  we  double  the  leakage,  but  by  doubling  the  pressure  we 
only  increase  the  leakage  approximately  41  per  cent.  The  leak- 
age curve  for  increments  of  perimeter  would  be  a  straight  line, 
while  that  for  increments  of  pressure  would  probably  be  a  para- 
balo.    By  plotting  both  these  curves  on  one  sheet,  and  bearing  in 
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mind  that  the  pressure  would  be  greatest  for  the  least  perimeter, 
and  vice  versa,  it  seems  reasonable  to  assume  that  the  point  where 
the  two  curves  crossed  would  give  the  proper  flue-area  to  use.  I 
think  this  is  a  most  valuable  suggestion,  and  the  credit  for  it 
belongs  to  Henry  L.  Doherty. 

The  thickness  of  the  walls  of  the  flues  also  affects  the  heat 
transmission.  Mr.  Bredel,  in  his  paper  before  the  Western  Gas 
Association  in  1S92,  publishes  a  diagram  showing  the  number  of 
B.  T.  U.  transmitted  through  the  firebrick  walls  of  different 
thicknesses  per  100  square  feet  of  surface  for  various  differences 
of  temperature  in  degrees  Fahr.  between  the  inside  and  outside. 
This  is  a  very  valuable  diagram,  and  shows  the  superiority  of  thin 
walls  for  this  purpose. 

HEAT    LOSSES   DURING   OPERATION    AND    THEIR    EFFECT    ON    BENCH 
DESIGN. 

In  regard  to  recuperation  it  is  surely  true  that,  for  maximum 
economy,  this  should  be  carried  to  its  ultimate,  although  this  is 
contrary  to  general  belief.  It  may  even  be  necessary  to  use  sup- 
plementary iron  recuperators,  but  such  practice  points  strongly 
in  favor  of  isolated  generators  and  producer-gas  firing,  and  not 
to  the  present  constructions. 

Concerning  radiation,  and  in  fact  all  losses,  it  is  unnecessary 
for  me  to  go  into  figures,  as  Mr.  Bredel  in  the  above-mentioned 
paper  has  calculated  them,  and  anj'  one  interested  can  refer  to 
same.  I  might  suggest,  howover,  that  hollow  tile  be  used  in  bench 
construction,  as  the  air  is  a  most  excellent  non-conductor  of  heat. 
Likewise  the  retort  doors  and  the  mouth  pieces  could  be  asbestos- 
lined  and  same  covered  with  a  thin  iron  sheeting  inside  to  hold  it 
in  place  and  prevent  injury  to  it.  Also  some  heat  could  be  saved 
if  automatic  stack  dampers  were  provided  which  would  close 
whenever  the  furnace  doors  were  opened.  All  these  would  tend 
to  increase  the  life  of  the  bench. 

In  regard  to  the  shape  of  the  retorts,  wc  have,  perhaps,  uncon- 
sciously, hit  upon  the  best  possible  cross- sect  ion,  7-ic.:  The  dome 
shape.  Any  one  can  readily  sec  that  the  heat-reflecting  proper- 
ties of  the  inner  and  upper  surface  of  that  shape  are  excellent. 
There  is  at  present  no  visible  improvement  that  can  be  effected 
in  this  particular. 

Finally,  I  wish  to  say  that  I  have  endeavored  to  cover  the 
principal  points  of  bench  construction  and  operation  in  this  paper. 
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Owing  to  lack  of  time  it  has  been  written  in  a  hurried  and  some- 
what disjointed  manner,  particularly  in  respect  to  the  heat  reac- 
tions. I  had  hoped  to  be  able  to  show  the  calculation  when  using 
the  mean  specific  heat  co-efficients  as  given  in  Mr.  Bredel's  dia- 
gram, but  must  defer  this  until  some  future  time. 

DISCUSSION. 

W.  A.  Miller: — Mr.  President,  I  would  like  to  ask  Mr. 
Doherty  how  frequently  he  is  able  to  make  these  tests  of  flue- 
gases  in  each  bench. 

Mr.  Doherty:— If  some  of  the  conclusions  Mr.  Baehr  sug- 
gests here  are  not  correct  it  will  start  a  controversy  which  will 
result  in  clearing  up  these  particular  points.  He  touches  upon 
some  things  that  I  do  not  think  have  been  touched  upon  before 
by  any  author  who  has  treated  this  subject.  The  attempt  was 
to  make  this  a  popular  paper,  and  make  it  a  paper  that  would  be 
useful  to  every  man  whether  he  had  a  technical  education  or  not. 
It  is  almost  impossible  to  touch  upon  some  of  the  details  of  fur- 
nace work,  and  >'et  do  it  in  a  popular  way.  None  of  the  mathe- 
matics contained  in  this  matter — in  fact  it  is  simple  arithmetic — 
is  hard  to  follow  if  anybody  cares  to  follow  it.  Mr.  Baehr  has. 
perhaps,  left  himself  open  to  criticism  on  one  or  two  points.  This 
work  will  go  on  in  the  same  way  it  is  progressing  now  during 
the  ensuing  year,  so  that  additional  points  may  be  brought  up  in 
the  near  future.  Mr.  Miller  wants  to  know  how  often  we  find  it 
necessary  to  analyze  our  flue-gases.  When  we  started  to  improve 
our  furnace  results  we  found  it  necessary  to  keep  practically  two 
men  at  it  constantly.  Now  we  find  it  necessary  simply  to  have  a 
man  go  around  each  morning  and  see  that  the  water  is  properly 
regulated.  We  have  no  periodical  time  for  analyzing  the  flue- 
gases,  .^s  soon  as  the  bench  commences  to  take  a  little  more 
coke  than  it  has  been  taking,  or  than  it  did  take  when  the  operator 
finished  putting  it  in  shape,  then  we  go  after  the  bench  again, 
but  we  do  not  pretend  to  do  it  regiUarly,  because  we  can  tell  about 
how  much  coke  it  is  taking.  And  if  there  is  any  tendency  for  the 
coke  to  burn  down  we  immediately  go  to  work  on  that  bench.  I 
doubt  if  we  are  devoting  now  30  hours'  time  a  month,  or  the 
equivalent  of  one  hour's  time  every  day  to  this  work.  I  doubt  if 
we  even  devote  10  hours'  time  per  month  to  our  benches.  We 
do  not  have  to.  Although  at  first  we  were  devoting  probably  about 
16  hours  a  day  trying  to  get  the  benches  in  good  shape.     Our 
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fuel  conditions  are  so  different  in  Denver  that  for  me  to  state  the 
amount  of  coke  required  to  burn  off  a  ton  of  coal  would  not  mean 
anything  so  far  as  other  localities  are  concerned,  where  these 
peculiar  conditions  do  not  prevail.  By  careful  furnace  work  we 
have  succeeded  in  cutting  down  our  consumption  of  coke  per 
bench  per  day  fully  25  per  cent.  So  you  see  the  work  we  have  put 
on  it  has  paid  for  itself  already,  and  it  will  keep  on  paying  for 
all  time  to  come, 

J.  W.  R.  Cline: — How  many  benches  do  you  operate,  Mr. 
Doherty  ? 

Mr.  Doherty  ; — We  operate  20  benches  of  6's. 

Mr.  Lynn:— Do  you  weigh  the  coke  you  use  in  your  furnace 
so  as  to  keep  track  of  the  amount  of  coke  in  determining  whether 
the  furnace  is  working  properly?  Is  every  pound  of  coke 
weighed  as  it  goes  into  the  furnace  or  has  it  been  previously 
weighed?  You  say  that  you  calculate  a  saving  of  25  per  cent. 
and  I  would  like  to  know  how  you  arrive  at  that  result. 

Mr.  Doherty  : — We  do  not  weigh  all  of  the  coke.  But  every 
once  in  a  while  we  weigh  the  coke  hot  without  adding  any  water, 
in  that  way  determine  the  amount  of  coke  produced  from  a  ton  of 
coal,  and  then  we  constantly  check  up  on  our  coke  bill  to  tell  how 
much  of  that  we  are  getting  and  then  at  periodical  intervals  we 
weigh  the  coke  charged  up  to  our  benches.  Instead  of  drawing 
it  directly  into  the  benches  we  draw  it  into  a  barrel  and  weigh  it, 
but  the  difTerence  is  so  great  that  when  I  say  25  per  cent.  I  know 
that  I  am  within  reasonable  limits.  It  easily  shows  up  in  com- 
mercial results.  The  difference  is  so  great  that  I  am  sure  that  my 
statement  of  25  per  cent,  is  a  conservative  statement  so  far  as  the 
results  are  concerned.  We  might  be  wrong  a  per  cent,  or  two,  but 
I  know  that  it  is  considerably  above  20  per  cent. 

Mr.  Lynn: — The  results  so  far  as  the  commercial  end  of  it 
is  concerned  is  what  a  gas  man  would  want  to  know. 

Mr.  Doherty  : — We  can  tell  the  difference  by  the  cash  in  the 
drawer. 

Mr.  Bbedel: — The  only  thing  that  I  think  is  wrong  in  this 
paper  is  the  statement  as  to  the  low  temperature  in  the  combustion 
chamber,  and  it  can  possibly  be  explained  b)'  the  large  percentage 
of  ash.  He  gives  the  temperature  as  being  only  2,470  degrees 
Fahr.  Now,  from  the  experience  I  have  had  from  my  benches  I 
would  say  that  the  temperature  of  the  combustion  chamber  is 
more  than  that.     I  have  melted  two-millimeter  platinum  wires 
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more  than  once  to  my  sorrow,  so  that  I  think  the  temperature 
must  be  far  above  the  amount  stated  by  Mr.  Baehr.  I  know 
that  it  is  above  the  mehing  point  of  platinum. 

Mr.  Doherty  : — What  temperature  do  you  think  exists,  then, 
above  2400  degrees  Fahr.  ? 

Mr.  Bredel: — I  stated  in  a  paper  published  some  time  J^o 
exactly  how  much  the  temperature  was,  but  I  have  not  the  data 
with  me.  I  did  not  know  that  this  subject  was  going  to  be 
brought  up,  otherwise  I  would  have  prepared  for  it.  I  know,  how- 
ever, that  the  temperature  is  stated  too  low  in  the  paper  because 
it  takes  nearly  2,000  degrees  Fahr.  to  carbonize  the  coal,  and  I 
know  that  the  degree  of  temperature  is  above  the  melting  point 
of  platinum  ? 

Mr.  Doherty: — What  instrument  shall  we  use  then  if  plati- 
num melts? 

Mr.  Bredel  : — I  used  Seamon's  Selen  pyrometer. 

ilR.  Doherty  : — Is  that  an  air  pyrometer? 

Mr.  Bredel: — Ko,  it  depends  upon  the  resistance  of  Selen  and 
the  temperature  is  measured  directly  by  the  radiation.  I  know 
the  temperature  is  above  the  melting  point  of  platinum  because  I 
wired  two  tubes  tc^ether,  and  the  wiring  was  done  with  two 
millimeter  platinum  wires  and  I  got  part  of  it  out  and  part  of 
it  stayed  in  the  furnace,  but  I  could  see  where  it  was  melted  all 
right. 

Mr.  Doherty: — Mr.  Bredel's  statement  would  indicate  that 
the  temperature  in  the  furnace  was  above  3,400  degrees  Fahr. 
We  have  inserted  this  pyrometer  in  our  furnace  with  impunity. 
I  cannot  see  eactly  why  the  excessive  amount  of  ash  would  affect 
the  flame  temperature.  It  should  not.  We  are  burning  carbon 
and  the  only  bad  effect  tiiat  the  ash  would  have  would  be  that  it 
would  reduce  the  flame  temperature  to  the  extent  of  the  thermal 
capacity,  which  of  course  is  very  low.  I  agree  with  Mr.  Bredel 
in  his  statement  that  some  of  these  measurements  seem  to  be 
wrong.  I  have  always  figured  the  temperature  of  the  combustion 
chamber  at  about  2,500  degrees  up  to  3,000.  I  have  never  figured 
them  as  high  as  Mr.  Bredel,  and  as  a  rule  I  have  assumed  that 
the  temperature  at  the  top  of  the  recuperators  was  about  2,000 
degrees.  Mr.  Baehr,  I  see,  gives  it  as  1,475.  I  think  that  would 
indicate  that  it  is  wrong.  In  this  paper,  however,  Mr.  Baehr  has 
simply  given  what  he  has  found  at  the  time.  We  had  just  gotten 
this  pyrometer  and  he  hurried  up  to  make  some  measurements  in 
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order  that  he  might  incorporate  the  results  in  the  paper.  I  would 
like  to  have  Mr.  Bredel  tell  us  more  about  this  Seamon  pyrometer. 
I  do  not  tmderstand  what  material  was  used  for  that  portion  that 
went  into  the  furnace  . 

Mr.  Bredel  : — It  doesn't  go  into  the  furnace.  It  is  outside  of 
the  furnace. 

Mr.  Doherty  : — You  place  it  then  outside  the  furnace  and  the 
resistance  of  this  material  changes,  and  you  measure  the  resist- 
ance hy  placing  it  against  the  Wheatstone  bridge? 

Mr.  Bredel; — Yes,  the  resistance  varies  with  the  quality  of 
the  light  admitted.  Coming  back  to  the  furnace,  the  large  amount 
of  water-vapor  that  has  to  be  admitted  on  account  of  the  ash 
decreases  with  the  flame  temperature  or  tends  to  keep  the  flame 
temperature  down.  The  water-vapor  would  decrease  the  flame 
temperature  necessarily  to  a  very  considerable  extent. 

Mr.  Doherty; — As  I  understand  Mr.  Bredel  he  says  that  we 
would  need  more  water-vapor  because  we  had  more  ash.  But  I 
do  not  think  that  would  necessarily  follow  because  what  we  have 
to  do  is  to  keep  the  flame  temperature  of  the  furnace  proper  down 
below  the  fluxing  point  of  ash.  I  do  not  think  the  quantity  of  ash 
would  necessarily  induce  a  lower  temperature.  All  we  have  to 
do  is  to  keep  the  temperature — whether  there  is  much  or  little 
ash — simply  below  the  ftuxing  point  of  the  ash.  Mr.  Bredel  has 
referred  to  this  Seamon  pyrometer,  and,  as  I  understand,  it 
measures  radiant  heat. 
Mr.  Bredel: — Yes. 

Mb.  DoiiERTV: — Recently,  in  a  discussion  we  had  on  lamp 
filaments  and  the  efficiency  of  the  Nernst  lamp,  I  had  occasion 
to  look  it  up  and  see  whether  the  primary  law  upon  which  radiation 
has  been  based  was  correct  or  not ;  in  other  words,  whether  all 
solid  bodies  would  have  the  same  temperature  if  giving  out  the 
same  amount  of  radiant  energy,  I  can  find  this  law  quoted  and 
quoted  again.  But  as  far  as  I  can  ascertain,  the  law  has  never 
been  finally  determined,  and  I  do  not  believe  it  is  possible  to  de- 
termine it.  I  believe  the  character  of  the  substance  heated  would 
affect  the  amount  of  radiant  energy  given  out.  One  substance  at 
one  temperature  would  give  off  an  amount  of  radiant  energy 
differing  from  that  of  another  substance  at  the  same  temperature. 
In  fact,  we  know  in  the  case  of  carbon  lamp  filaments  that  the 
surface  of  the  filament  has  a  great  deal  to  do  with  its  light-giving 
properties.    If  it  is  bright  and  smooth,  and  has  a  metallic  finish. 
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it  is  much  more  efficient  than  when  dark  and  rough  and  has  no 
metallic  finish.  Pyrometrical  tests  of  this  character  must  be  based 
upon  the  assumption  that  the  amount  of  radiant  energy  ivill 
always  bear  an  exact  relation  to  the  total  energj'.  Then  it  is 
easy  for  ine  to  conceive  how  one  might  secure  results  due  to  focus- 
ing of  radiant  energy.  Once  upon  a  time  I  designed  a  dome 
furnace— before  electrical  furnaces  were  available — to  get  a  higher 
temperature  from  the  same  combustion.  The  plan  which  had 
occurred  to  by  mind  was  that  the  dome  should  be  so  shaped  that 
it  would  reflect  all  of  the  heat  to  a  point  in  the  bottom  of  the 
furnace.  If  one  obtained  anything  like  a  focusing  effect  with  this 
radiation  pyrometrical  test  it  would  give  a  wrong  reading.  The 
ra>s  must  be  parallel.  If  there  is  any  tendency  to  converge  or 
to  focus  it  would  affect  the  reading. 

Mr.  Ik'TTEitwQRTH  : — In  the  conclusions  drawn  from  his  heat 
balance,  Mr.  Baehr  calls  attention  to  the  desirability  of  having 
wide  furnaces  and  a  large  grate  area.  In  that  connection  it  might 
be  interesting  to  state  that  at  Denver  we  have  20  benches,  10  of 
which  have  wide  furnaces  and  10  of  which  have  narrow  furnaces. 
The  narrow  furnaces  being  but  a  little  more  than  one-half  as  wide 
as  the  wider  furnaces.  With  the  same  character  of  coal  exactly 
we  have  to  clinker  the  narrow  furnaces  four  or  five  times  as  often 
as  we  do  the  wider  ones. 

Mr.  Persons: — I  move  lliat  a  vote  of  thanks  be  extended  lo 
Mr.  Baehr  for  the  preparation  of  his  valuable  paper,  and  also  a 
vote  of  thanks  to  Mr.  Doherty  for  reading  the  paper  and  for  the 
suggestions  made  by  him  in  the  discussion  if  it.  (Seconded, 
adopted.) 

PRicsiDKNT  AxrRE\ys; — We  will  now  take  up  the  paper  by  F, 
W.  Stone,  of  Ashtabula,  on  the  subject  of 

X.XTURAL  GAS  AS   A   FACTOR  IN   THE  ARTIFICIAL 
GAS  BUSINESS. 

F.  W.  STONE, 

That  natural  gas  is  a  factor  in  the  artificial  gas  business  in 
some  sections  of  this  country,  especially  in  Ohio,  must  be  evident 
even  to  the  most  casual  observer.  At  the  present  time  in  Ohio 
over  50  per  cent,  of  the  artificial  gas  plants  are  either  having 
natiiral  gas  as  a  competitor  or  else  are  being  changed  to  natural 
gas  plants.  In  some  cases  the  competition  of  natural  gas  has 
been  so  strong  that  the  artificial  gas  plants  have  been  abandoned- 
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When  I  say  that  over  50  per  cent,  of  the  artificial  gas  plants  in 
Ohio  consider  natural  gas  as  3  very  potent  factor  in  their  busi- 
ness I  do  not  tell  all  of  the  truth,  for  this  50  per  cent,  includes 
almost  all  of  the  larger  cities  and  towns,  the  writer  being  able 
to  think  of  only  six  cities  of  over  10,000  inhabitants  in  this  state 
where  natural  gas  is  not  used. 

It  also  must  seem  that  natural  gas  has  been  somewhat  of  a 
factor  in  fixing  the  prices  of  artificial  gas,  as  it  would  appear  to 
be  more  than  a  coincidence  that  in  the  regions  where  natural  gas 
is  the  most  used,  the  average  price  of  artificial  gas  is  the  lowest. 
There  are  those  of  us  who  have  been  in  the  artificial  gas  busi- 
ness when  tlireatene<l  by  natural  gas  competition  and  have  realized 
how  useless  it  was  to  fight.  Welsbach  lamps  are  cheap  and  nat- 
ural gas  will  give  as  gootl  a  light  in  one  as  artificial  gas  and  this 
with  natural  gas  at  25  cents  and  artificial  gas  at  $1,  or  less  than 
one-fourth  the  cost.  For  cooking  and  heating  purposes  natural 
gas  has  the  same  relative  advantages. 

In  all  these  ways  natnral  gas  has  apparently  been  a  factor 
adverse  to  the  artificial  gas  business,  but  this  is  only  one  side  of 
the  case. 

I  believe  that  the  use  of  natural  gas  has  helped  the  artificial 
gas  business  by  helping  the  sale  of  fuel  gas  appliances.  People  in 
towns  not  favored  by  natural  gas  heard  of  its  use,  gas  was  gas  to 
them,  one  kind  the  same  as  another.  They  wanted  it  and  made  a 
demand  for  it.  The  manager  for  an  artificial  gas  plant  said  to 
himself  that  if  there  were  appliances  adopted  for  its  use  he  could 
sell  gas  for  fuel  just  as  well  as  the  other  fellow.  The  appliances 
were  made  and  the  demand  of  the  public  met. 

The  natural  gas  business  has  also  undoubtedly  taught  the  arti- 
ficial gas  manager  the  value  of  selling  a  large  quantity  of  gas  at 
a  low  price. 

AV'e  have  also  learned  fr()ni  our  natural  gas  brethren  the  use- 
fulness of  distributing  gas  through  high-pressure  lines  to  the 
point  where  the  demand  is  the  greatest  and  there  reducing  the 
pressure  to  meet  the  local  needs. 

JJut  it  is  in  the  future  that  natural  gas  will  play  the  most  im- 
portant part  in  the  development  of  the  artificial  gas  business.  The 
manager  of  every  artificial  gas  plant  that  is  having  natural  gas 
competition  or  has  changed  over  from  artificial  gas  to  natural  gas 
is  thinking  of  the  time  when  natural  gas  shall  Ixr  exhausted.  That 
the  public  generally  believe  that  within  a  few  }ears  this  may  be 
the  case  is  evidenced  by  the  fact  that  in  almost  all  of  the  fran- 
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chises  that  Itave  recently  been  granted  there  is  a  clause  allowing 
the  company  to  supply  artificial  fuel  gas  should  the  supply  of 
natural  gas  become  exhausted. 

Think  of  the  plant  and  the  demand  then.  A  town  of  10.000- 
inhabitants,  thoroughly  piped  for  natural  gas  should  have  about 
25  miles  of  mains,  about  2,500  customers  and  sell  about  350,000,- 

000  feet  of  gas  a  year.  The  daily  output,  however,  will  vary  from 
over  2,000,000  feet  a  day  in  the  winter  time  to  100,000  feet  on  a 
summer  day.  In  fact,  on  two  consecutive  days  in  the  winter  the 
output  may  vary  i,ooo,000  feet. 

Of  course  if  a  man  were  to  change  to  artificial  gas  he  would 
not  keep  all  of  this  trade,  yet  if  by  some  unknown  hook  or  crook 
he  could  sell  an  artificial  gas  containing  about  650  heat  units  for 
50  cents  per  1,000  cubic  feet  he  could  probably  keep  about  one- 
third  of  it  and  the  part  he  would  lose  would  be  that  which  had 
caused  the  greatest  variation  in  his  output. 

From  what  I  know  of  the  fuel  business  I  have  no  doubt  but 
that  under  the  conditions  stated,  and  with  proper  appliances  all 
of  the  cooking,  all  of  the  office  heating  and  a  fair  portion  of  the 
heating  of  dwellings  could  be  done  with  artificial  gas.  There  has 
been  current  in  the  land  an  idea  that  there  was  a  great  difference 
between  the  sale  and  distribution  of  natural  and  artificial  gas,  but 

1  cannot  see  that  there  should  be  anj'  great  difTcrence.  Of  course 
you  distribute  natural  gas  at  a  higher  pressure,  and  must  be  pre- 
pared to  meet  greater  variations  in  output.  In  the  beginning  of 
the  natural  gas  business  there  were  no  devices  by  which  it  could 
be  used  successful!)'  for  light,  and  its  low  price  made  that  field 
undesired  by  the  manager  as  there  was  no  mone>'  in  it.  On  the 
other  hand  there  were  no  appliances  by  which  artificial  gas  could 
be  used  as  fuel.  Both  conditions  have  been  met  and  the  price  of 
natural  gas  is  going  up  and  that  of  artificial  gas  going  down.  It 
will  not  be  long  until  the  managers  of  both  artificial  and  natural 
gas  plants  will  use  the  same  methods  for  getting  and  retaining 
business, 

I  predict  that,  spurred  on  by  the  demand  for  fuel  gas,  gas- 
engineers  will,  in  the  near  future,  find  a  way  to  make  gas  cheaply 
in  large  quantities. 

That  the  gas-works  of  the  future  will  be  built  more  with  a 
view  to  the  product  of  a  fuel  gas  rather  than  a  gas  for  light. 

That  it  will  be  built  to  meet  a  varying  demand. 

That  the  gas  will  be  pumped  through  high-pressure  lines  ti> 
various  points  of  distribution  where  the  pressure  will  be  reduced. 
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DlSCUSSrON. 

The  President: — Gentlemen,  you  have  heard  an  extremely 
valuable  paper  on  a  very  interesting  subject,  artd  I  trust  all  of 
you  will  join  in  a  fiill  and  further  discussion  of  the  features 
brought  out  by  the  author,  I  will  call  on  Mr.  Persons  to  open  the 
discussion,  as  I  believe  he  has  had  some  little  experience  in  Toledo 
in  regard  to  natural  gas  as  a  factor  in  the  arti^cial  gas  business. 

Mr.  Persons  : — My  experience  has  been  entirely  with  artificial 
gas.  I  have  flirted  a  little  bit,  possibly,  with  natural  gas,  but  I 
have  never  had  any  intention  of  going  into  the  natural  gas  busi- 
ness. I  am  not  in  the  business  and  have  no  intention  of  going  into 
it.  We  have  had  a  little  experience  in  Toledo  in  selling  gas  appli- 
ances where  we  have  had  natural  gas  at  30  cents  per  1,000.  We  have 
artificial  fuel  gas  there  at  70  cents  per  1,000.  From  the  fact  that 
natural  gas  appliances  came  into  more  general  use  by  reason  of 
the  utilization  of  natural  gas  we  have  been  able  to  do  quite  a  large 
business  in  selling  stoves  for  artificial  gas.  We  have  sold  a  good 
many,  and  we  found  that  they  stayed.  Of  course,  it  is  fair  to  say 
that  probably  a  large  majority  of  our  stoves  are  sold  on  lines 
where  natural  gas  had  been  available,  but  where  it  had  been  taken 
from  that  section  of  the  city.  We  have  sold  a  great  many  there. 
Our  gas  stove  business  has  increased  something  like  40  per  cent, 
the  last  year.  It  is  a  pretty  hard  blow  for  a  manufacturing  com- 
pany to  have  natural  gas  drop  down  on  it.  You  cannot  help  but 
feel  it  at  first.  But  from  the  little  experience  I  have  had  I  am  led 
to  believe  tliat  we  are  going  to  have  natural  gas  throughout  this 
state  for  a  good  many  years  to  come.  None  of  us  now  hope  for 
natural  gas  to  disappear  within  a  very  short  time,  because  new 
fields  are  being  opened,  and  these  new  fields  have  proved  to  be 
the  best  fields  that  have  ever  been  in  the  market,  so  that  you 
must  prepare  for  a  good  long  fight  if  it  comes  to  your  town. 

James  T.  Lynn  : — I  have  had  some  little  experience  with  nat- 
ural gas.  I  am  interested  in  natural  gas  in  Ohio  to-day,  and  in 
artificial  gas  as  well.  Last  fall  they  brought  natural  gas  to  north- 
ern Ohio  into  three  towns  where  I  was  interested.  When  natural 
gas  was  brought  into  a  town  in  which  I  was  interested  I  sold  out 
to  the  natural  gas  company  and  got  out  of  the  town.  I  am  inter- 
ested in  a  little  natural  gas  company  over  here  at  Bowling 
Green,  O.,  a  town  of  about  5,000  people  .  Last  year  we  sold  at 
Bowling  Green  127,000,000  cubic  feet  of  natural  gas  to  5.000  peo- 
ple.   I  may  say  that  the  natural  gas  business  in  the  state  of  Ohio 
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to-day  is  in  better  condition  that  it  ever  was.  I  do  not  think  we 
will  have  natural  gas  out  of  Ohio  for  25  years  to  coiiie.  I  am 
speaking  now  not  of  the  smaller  places,  because  I  think  they  are 
taking  on  a  great  many  small  towns  which  they  will  eventnally 
drop  off.  They  have  struck  the  best  fields  in  West  Virginia  that 
have  ever  been  struck  in  the  natural  gas  business,  and  they  are 
now  selling  natural  gas  on  a  different  basis  tlian  they  have  ever 
done  in  the  past.  Ten  years  ago,  and  even  five  years  ago,  every- 
thing in  Ohio  was  sold  on  a  mixer  basis,  outside  of  the  city  of 
Toledo,  paying  $1.50  per  mixer,  or  $2,  or  whatever  the  rate  might 
be.  To-day  everything  is  on  a  meter  basis,  and  natural  gas  com- 
panies are  getting  paid  for  every  foot  of  gas  they  are  furnishing 
to  their  consumers,  so  that  natural  gas  will  last  very  much  longer 
in  this  way  than  under  the  other  form.  Outside  of  Chillicothe  and 
Circleville,  and  two  or  three  other  smaller  towns,  natural  gas  in 
Ohio  is  sold  altogether  now  by  meter.  Some  of  these  smaller 
towns  this  last  winter  went  cold  a  good  many  days.  But  by  sell- 
ing the  gas  on  a  meter  basis  the  supply  will  last  much  longer.  I 
think  that  natural  gas  will  eventually  be  a  benefit  to  the  artificial 
gas  business  in  Ohio.  I  do  not  believe  it  will  benefit  the  present 
generation  of  artificial  gas  men  very  much.  I  think,  however, 
that  natural  gas  is  here  to  stay  for  a  good  many  years.  In  a 
small  town  in  Northern  Ohio,  where  they  have  used  natural  gas 
for  about  five  years,  we  bought  the  plants  and  built  an  artificial 
gas-works.  During  the  life  of  natural  gas  in  this  town  they 
sold  about  85,000,000  cubic  feet  per  year.  After  the  artificial 
plant  was  erected  we  sold  9,000,000  cubic  feet,  and  last  year, 
after  four  years'  labor,  we  were  up  to  15.000,000  or  16,000,000 
cubic  feet.  My  advice  to  all  gas  companies  is,  if  they  are  going 
to  have  natural  gas  competition,  to  either  buy  it  from  the  natural 
gas  companies  at  the  city  Hmits  and  distribute  it  through  their 
artificial  gas  system,  or,  if  possible,  sell  the  existing  plant  to  the 
natural  gas  company. 

Mr.  Coombs  : — I  would  like  to  ask  Mr.  Persons  if  they  have 
good  natural  gas  service? 

Mr.  Persons: — The  best  in  the  world.  This  winter,  for  about 
24  hours,  the  pressure  was  a  little  low  on  account  of  the  tempera- 
lure,  but  only  for  about  24  hours.  We  got  along  all  right  with  that 
exception. 

Mr.  Coombs  : — I  would  like  to  ask  Mr.  Persons  what  induce- 
ment he  offers  to  consumers  to  use  artificial  gas  at  70  cents  per 
1,000,  as  against  natural  gas  at  30  cents. 


dovGoot^Ic 


NINETEENTH  ANNUAL  MEETING 391 

Mr.  Persons: — When  natural  gas  was  first  installed  they 
usually,  for  domestic  purposes,  installed  it  in  the  cheapest  way 
possible,  as  for  instance,  putting  in  an  ordinary  perforated  burner 
and  a  piece  of  gas  pipe,  which  lost  its  efficiency  in  a  very  short 
time,  warped  out  of  shape,  began  to  leak  and  lost  its  usefulness. 
By  offering  a  first-class  modern  gas  stove  you  can  show  about 
the  same  results  with  artificial  gas  at  70  cents  that  you  can  with 
natural  gas  at  30  cents  for  domestic  purposes,  and  by  reason  of 
the  increased  flame  temperature  of  artificial  gas  over  natural 
gas  due  to  good  burners,  and  by  properly  utilizing  the  other 
advantages  of  artificial  gas  over  natural  gas  we  have  been  able 
to  accomplish  the  results  referred  to.  Good  soliciting  is  also  an 
important  factor.  We  tried  advertising,  which  did  us  some  good 
possibly,  but  our  stoves  were  all  sold  by  persona!  solicitation, 
good  hard  knocking  every  day  in  the  year. 

L.  T.  Palmer: — I  would  like  to  ask  if  anybody  here  has  had 
any  experience  in  the  competing  of  natural  gas  with  manufac- 
tured gas  when  both  are  supplied  by  the  same  company  ? 

Mr.  Cline: — I  would  suggest  that  you  furnish  illuminating 
gas  for  illuminating  purposes  and  natural  gas  for  fuel  purposes. 
That  is  the  way  we  disposed  of  that  question  at  Springfield,  O. 
Natural  gas  we  sell  at  25  cents  a  1,000  and  illuminating  gas  at 
$1.25  a  1,000.  We  operate  under  a  peculiar  ordinance.  The  ordi- 
nance for  natural  gas  provided  that  it  should  be  sold  for  fuel  or 
for  power  purposes  only  and  we  thought  in  that  way  we  would 
keep  the  people  from  using  it  for  illuminating  purposes.  We  did 
not  altc^ether  accomplish  that.  Quite  a  number  of  consumers 
use  it  for  both  purposes. 

Mr,  Lynn: — I  have  had  some  experience  in  distributing  both 
natural  and  artificial  gas  in  the  same  city,  the  city  of  Detroit, 
We  used  to  run  a  natural  gas  plant  and  also  an  artificial  gas 
plant.  We  tried  as  far  as  possible  as  Mr.  Cline  said  to  keep  the 
people  from  using  natural  gas  for  illuminating  purposes  and 
where  we  would  find  them  using  it 'for  both  purposes,  we  would 
try  to  bluff  them  into  paying  $1  per  1,000  for  the  natural  gas 
consumed  for  illuminating  purposes.  However,  the  courts  have 
rendered  two  or  three  decisions  on  that  subject  to  the  effect  that 
gas  companies  cannot  control  the  gas  after  it  passes  the  meter. 
After  it  passes  the  meter  the  consumer  can  use  it  for  whatever 
he  wants  to  use  it  regardless  of  any  contract  or  anything  else 
we  may  have  with  him.    When  it  passes  the  meter  it  is  charged  to 


dovGoot^Ic 


3^ OHIO  GAS  LIGHT  ASSOCIATION 

him,  it  is  his,  and  he  car  use  it  for  heating,  cooking  or  illuminat- 
ing purposes,  just  as  he  sees  fit.  While  I  had  charge  of  the 
"distribution  of  natural  and  artificial  gas  at  Detroit,  in  a  quiet  way 
we  would  vary  our  pressure  in  the  evening  so  that  if  a  person 
was  trying  to  use  natural  gas  for  illuminating  purposes  he  would 
not  be  able  to  get  any  satisfaction  from  it  at  all.  He  would  have 
a  light  one  minute  and  the  next  minute  would  find  himself  in 
semi-darkness.  We  could  do  that  after  dark  because  the  fuel  busi- 
ness was  practically  shut  off.  Of  course  in  a  city  like  Cincinnati, 
-or  Detroit,  or  Toledo,  or  Cleveland  or  any  of  the  larger  cities,  I 
think  there  is  a  place  for  the  artificial  gas  regardless  of  the 
supply  of  natural  gas.  However  even  in  these  larger  cities  their 
income  is  going  to  be  cut  down  and  their  earnings  very  materially 
reduced  by  the  introduction  of  natural  gas.  As  Mr.  Persons  ex- 
plained, ro  years  ago,  when  natural  gas  was  introduced,  people 
who  were  using  natural  gas  were  using  it  in  appliances  of  a 
temporary  character,  as  for  example,  in  an  ordinary  cook  stove 
with  a  gas  pipe  stuck  in  for  a  burner  and  so  on.  They  were 
using  natural  gas  just  as  they  would  burn  coal,  and  consequently 
they  had  to  heat  up  the  entire  stove  to  make  a  cup  of  tea.  The 
gas  that  is  in  Ohio  to-day  is  a  different  gas  from  the  gas  we  use  in 
Detroit  and  also  the  gas  that  was  used  in  Toledo.  The  gas  from 
the  Findlay  district  comes  from  the  Trenton  rock  and  has  about 
one-seventh  of  i  per  cent,  of  sulphur  in  it.  But  the  present  gas 
in  the  southern  and  central  part  of  Ohio  comes  from  the  Clinton 
rock  and  that  has  scarcely  any  odor  at  all  about  it.  You  can 
turn  it  right  into  your  artificial  gas  mains  and  use  it  in  that  way 
without  any  waste  at  all.  It  will  burn  just  as  nicely  as  artificial 
gas. 

The  Prescuent: — I  will  call  upon  Mr.  Light,  of  Dayton,  who 
has  had  quite  a  long  experience  with  natural  gas  and  who  has 
been  very  successful  in  his  management  of  the  situation. 

Joseph  Light  ; — I  do  not  know  very  much  about  natural  gas.  I 
know  when  they  first  talked  about  bringing  it  to  Dayton,  our 
President  and  myself  had  a  conference  about  it,  and  I  made  this 
remark,  that  if  it  is  coming  to  Dayton,  it  is  not  coming  to  stay. 
I  said  that  it  was  unreasonable  to  suppose  that  it  was  going  to 
last  forever,  and  the  sooner  we  have  it  here  the  sooner  we  will  get 
rid  of  it.  The  result  will  be  in  the  end  that  the  people  will  be  edu- 
cated for  our  benefit.  I  think  we  have  arrived  at  that  point  now. 
This  winter  we  have  been  very  bus\-.     Some  days  we  have  not 
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had  as  much  natural  gas  as  would  cook  an  egg,  and  it  ran  that 
way  from  about  lo  o'clock  in  the  morning  until  about  ro  o'clock 
at  night.  About  10  o'clock  at  night  the  pressure  began  to  increase. 
It  would  increase  until  about  6  o'clock  in  the  morning,  and  then 
it  began  reducing  again  and  by  10  o'clock  it  was  all  gone.  It  has 
not  affected  us  as  badly  as  it  has  artificial  business  in  some  other 
places.  We  have  been  able  to  hold  our  own  very  nicely  so  far 
against  natural  gas.  We  have  gone  back  but  very  little.  We  have 
shown  a  gradual  increase.  It  was  only  for  a  little  while  that  we 
were  put  back,  and  we  have  had  a  very  satisfactory  gradual  in- 
crease right  along.  This  winter  it  has  been  a  very  large  increase ; 
so  much  so  that  it  has  put  us  to  an  extra  effort  to  supply  the 
demand. 

Ch.arles  S.  Ritter:— Mr.  President,  I  have  had  some  experi- 
ence with  natural  gas  in  two  different  places,  first  at  Columbtis, 
O.,  and  then  at  Detroit,  where  I  am  now  located.  We  shut  off 
natural  gas  a  year  ago  last  August.  I  have  no  figures  here  so  as 
to  be  able  to  give  you  just  the  relative  value  of  the  education 
which  the  people  got  in  Detroit  by  virtue  of  having  used  natural 
gas.  I  think,  however,  that  Mr.  Stone  is  a  iittle  bit  optimistic  in 
stating  the  percentage  of  consumers  he  will  be  able  to  retain  when 
natural  gas  fails.  We  have  retained  practically  all  of  our  power 
gas,  our  gas  engines,  but  I  should  say  that  for  other  industrial 
purposes  we  have  lost  a  great  deal.  From  our  experience  in 
Detroit  I  cannot  help  but  feel  that  Mr.  Stone's  estimate  is  rather 
high. 

Mr.  Stone  : — I  am,  at  the  present  time,  running  a  natural  gas 
plant,  and  I  have  not  got  far  enough  along  to  worry  over  the 
supply  of  artificial  gas  in  case  of  emergency.  Having  run  an 
artificial  gas  plant  and  afterwards  changed  over  to  a  natural  gas 
plant  I  simply  was  comparing  the  two  and  stating  the  conditions 
on  which  -a  fuel-gas  plant  would  have  to  be  operated.  I  do  not 
believe  there  is  any  system  known  in  gas  literature  to-day  that 
fully  fills  the  conditions  that  would  be  necessary  for  a  fiiel-gas 
plant.  I  do  not  believe  there  is  any  system  that  is  economical 
enough  and  which  allows  you  to  use  everything  that  you  produce 
and  at  the  same  time  will  give  you  the  variation  in  output  that 
would  be  necessary  for  a  proper  working  of  it  in  order  to  supply 
all  of  the  demands  made  under  all  conditions.  I  am  speaking  now 
with  reference  to  what  you  might  call  strictly  a  fuci-gas  plant, 
and  that  is  simply  my  own  personal  opinion.     Ihit  I  have  faith 
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enough  in  the  gas  business,  and  I  have  faith  enough  in  gas 
engineers  to  think  that  when  the  demand  comes  for  it  a  solution 
for  that  problem  will  be  worked  out.  I  believe  that  the  gas 
engineers  will  find  a  way  to  do  it.  Mr.  Ritter  has  stated  he 
thought  my  estimate  of  the  amount  of  gas  that  would  be  used  in 
case  we  went  back  to  artificial  gas  was  rather  optimistic.  Well,  I 
dont'  think  so.  I  do  not  think  so  because  I  qualified  the  statement 
by  saying  that  in  case  the  proper  appliances  were  used,  and  in 
case  the  business  was  handled  in  the  right  way  then  the  estimate 
which  I  made  would  hold;  otherwise  not.  It  is  foolish  for  you  to 
try  to  induce  people  to  use  things,  the  use  of  which  will  prove 
unreasonably  expensive  to  them.  If  you  do  not  put  in  proper 
appliances,  and  if  you  do  not  fix  your  distribution  system  right 
you  make  it  expensive  for  people  to  use  it  and  then  they  talk  to 
their  neighbors,  saying:  "I  tried  to  use  gas  for  cooking,"  or,  "I 
tried  to  use  gas  for  heating,  but  it  was  not  any  good,  I  find  that 
it  costs  me  too  much."  I  based  my  estimate  on  the  use  of  the  gas 
by  the  installment  of  proper  gas  appliances  constructed  with  a 
view  toward  the  economical  use  of  the  gas.  I  notice  that  in  com- 
paring the  figures  at  Ashtabula  with  the  figures  prevailing  in 
some  of  the  other  towns  using  natural  gas  that  our  bills  at  Ash- 
ta  bula  average  only  about  60  per  cent,  as  much  as  in  some  of  the 
older  natural  gas  towns.  The  average  meter  bill  for  domestic 
consumption  in  some  of  the  older  natural  gas  towns  worried  me 
a  little  bit.  We  liketo  sell  as  much  gas  as  we  can,  and  have  the 
people  satisfied  with  it,  and  I  made  it  a  point  to  take  the  accoimts 
from  two  or  three  towns  and  analyze  them,  and  I  found  it  was  not 
because  we  were  selling  to  any  more  people,  or  it  wasn't  because 
we  were  not  selling  them  for  the  same  purposes  that  they  were 
in  these  other  towns,  but  simply  because  the  people  of  Ashtabula, 
prior  to  the  advent  of  natural  gas,  had  been  educated  to  put  in 
the  most  economical  appliances  they  could  put  in.  They  had  been 
educated  to  utilize  it  in  the  best  manner.  They  had  been  educated 
to  be  careful  of  it.  and  to  exercise  care  and  economy  in  its  use. 
That  education  has  been  to  a  certain  extent  a  bad  thing  for  me,  be- 
cause by  reason  of  it  I  am  not  selling  the  quantity  of  gas  per  meter 
that  I  feel  I  would  like  to  sell.  But,  on  the  other  hand,  if  I  should 
ever  have  to  change  back  to  artificial  gas  and  sell  it  again  I 
really  believe  that  I  could  still  hold  at  least  from  one-third  to  one- 
half  of  the  business  I  have  now  got  using  natural  gas.  I  have 
analyzed  the  accounts  and  I  have  figured  out  that  these  people 
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cannot  afford  to  get  along  without  it.  That  has  been  my  experi- 
ence in  the  town  of  Ashtabula  in  the  use,  both  of  arti^cial  and 
of  natural  gas,  and  the  result  of  my  comparison  between  the  two, 
and  my  comparison  between  our  experiences  in  Ashtabula  and  the 
experiences  in  other  towns  of  about  the  same  size,  where  natural 
gas  is  also  used. 

John  D.  McIlhenny  : — I  have  had  no  experience  in  the  nat- 
ural gas  business,  but  I  have  had  some  experience  with  a  gas 
company  where  the  price  of  gas  has  been  increased.  In  a  certain 
town,  two  gas  companies  were  competing  with  each  other  and 
selling  gas  at  50  cents  per  1,000,  and  in  some  cases,  a  special 
reduction  was  allowed  under  that  price.  The  companies  were 
combined  and  the  price  of  gas  increased  to  an  average  of  a  trifle 
over  80  cents  per  1,000  cubic  feet.  The  first  year  the  company 
lost  a  consumption  of  slightly  over  20  per  cent,  in  gross  sales.  In 
a  little  over  three  years,  they  had  regained  that  20  per  cent,  and 
the  company  is  still  going  ahead  having  a  very  satisfactory  in- 
crease of  business.  It  has  been  said  that  while  competition  is 
very  much  to  be  deplored  and  very  bad  in  many  ways,  still  it 
seems  to  have  one  ameliorating  feature  in  that  it  induces  the 
public  to  bum  gas  more  freely  and  in  no  other  way  will  they 
reach  that  point  except  by  long  continued  work  and  persistent 
effort.  It  has  been  shown  where  gas  has  been  sold  at  a  low 
price  and  then  increased,  the  consumption  has  practically  been 
retained  for  a  year  or  two  years'  time, 

Mr.  Lynn: — I  have  had  some  experience  in  a  small  town 
where  I  am  interested  in  the  gas  business,  and  wliere  the  same 
conditions  existed  as  are  referred  to  by  Mr,  McIlhenny.  We 
bought  out  two  companies  who  were  competing.  They  were  sell- 
ing gas  as  low  as  45  cents  for  fuel  and  80  cents  for  light,  and  when 
we  consolidated  the  two  interests  we  increased  the  price  to  80  cents 
for  fuel  and  $1.25  for  light.  That  has  been  five  years  ago  next 
month.  At  that  time,  in  a  town  of  15,000  to  18,000  people,  we 
were  sending  out  18,000,000  cubic  feet.  Last  year  we  sold  62,- 
000,000  cubic  feet  in  the  same  town.  But  the  opposition  com- 
pany, by  selling  gas  at  a  cheap  price,  started  the  sale  of  gas  appli- 
ances in  that  town  and  educated  the  people  to  the  use  of  gas  for 
fuel,  both  for  heating  and  cooking.  When  I  and  my  associates 
purchased  these  plants,  I  wrote  to  Mr.  McIlhenny,  knowing  that 
he  had  had  the  same  experience  in  this  town  that  he  speaks  of, 
asking  him  what  the  decrease  was  from  the  increase  in  price.    Our 
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decrease  the  first  year  was  less  than  lo  per  cent,  on  the  increased 
price.  Of  course  in  these  five  years  we  have  extended  the  mains 
very  materially  and  reached  a  great  deal  larger  consumption  and 
a  larger  population  than  we  did  before.  The  town  I  speak  of, 
at  the  last  census  had  a  population  of  about  i8,cxx>  people  and 
there  are  probably  20,000  to  21,000  people  in  the  town  to-day. 

Mr.  Doherty  : — There  is  one  subject  I  do  not  want  to  see 
passed  over.  I  do  not  believe  that  you  could  sell  gas  for  heating 
purposes  only  at  $1  a  i,ooo  to  take  the  place  of  coat  for  domestic 
heating,  and  make  it  pay. 

Mr.  Persons: — I  think  Mr.  ChoUar  made  a  statement  some 
years  ago  at  some  convention,  in  some  paper,  that  ordinary  arti- 
ficial gas  for  domestic  heating  purposes  at  $1  would  be  equivalent 
to  coal  at  $40  per  ton. 

Mr.  Doherty: — I  did  not  make  my  remark  quite  plain.  I 
meant  if  you  could  sell  the  gas  at  $1  per  1,000  for  heating  pur- 
poses. I  doubt  if  the  company  made  money  out  of  it  if  it  only 
took  the  place  of  coal  for  domestic  heating.  It  is  a  problem  that 
is,  I  think,  beyond  the  engineer.  If  some  one  were  to  give  me 
gas  free  at  atmospheric  pressure,  I  cotild  not  afford  to  distribute 
it,  and  compress  it  and  sell  it  in  competition  with  coal  at  Denver. 
That  is  due  not  to  the  low  price  of  coal  there,  but  due  to  the  pecu- 
liar conditions  existing  at  that  point.  We  have  about  two  weeks 
in  each  year  when  we  have  extremely  cold  weather.  The  ther- 
mometer will  go  down,  we  will  say,  to  20  degrees  below  zero.  As 
this  happens  only  about  two  weeks  out  of  the  year,  the  houses  are 
not  huilt  and  thoroughly  protected  against  cold  as  they  are  in  St. 
Paul,  where  they  have  cold  weather  all  the  year  round.  The  low 
factor  of  our  plant  in  Denver  to-day  is  about  i6j^  per  cent.  By 
low  factor,  I  mean  we  have  to  have  a  works  and  a  distributing 
system — the  distributing  system  is  the  important  part  of  it — cap- 
able of  distributing  225,000  feet  of  gas  per  hour.  Now,  if  we 
distribute  at  that  rate  throughout  the  entire  365  days  of  the  year, 
or,  rather,  titroughout  the  8,760  hours  of  the  year,  our  output  of 
gas  would  be  six  times  what  it  is.  Taking  a  temperature  diagram 
and  figuring  the  amount  of  gas  in  proportion  to  the  difference  of 
temperature,  we  would  have  to  have  a  works  and  a  distributing 
system  25  times  as  big  as  the  total  amount  of  gas  we  would  sell, 
and  a  large  portion  of  the  year  it  would  be  lying  idle.  Now,  the 
lowest  cost  for  gas  of  course  will  obtain  when  we  cart  work  all 
of  our  investment  to  its  full  capacity,  and  if  you  work  it  at  a  less 
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and  less  amount  of  capacity  you  finally  get  to  that  point  where 
the  fixed  charges  eat  you  up.  The  solution  of  the  problem,  I 
think,  rests  with  the  system  of  charging  and  not  with  the  method 
of  selling  gas.  When  we  say  we  wiil  sell  gas  at  so  much  per 
I, coo  cubic  feet  and  agree  to  supply  the  demand,  no  matter  what 
it  may  be,  it  would  be  a  good  deal  hke  some  one  coming  to  this 
hotel  and  saying:  "I  want  to  engage  lOO  rooms,  I  don't  want 
to  permit  anybody  to  use  those  rooms  but  myself,  and  when  I 
occupy  any  of  those  rooms,  or  all  of  them,  I  will  pay  you  so 
much  per  night."  What  rate  could  the  proprietor  afford  to  give 
that  man  ?  If  he  occupied  one  room  for  one  night  in  the  year  you 
would  have  to  charge  him  like  the  dickens  for  that  one  room, 
occupied  one  night,  to  come  out  even,  but  if  he  occupied  all  of 
those  rooms  365  days  of  the  year,  you  could  give  him  a  very  low 
rate.  In  other  words,  the  rate  per  room  in  the  illustration,  or  the 
rate  per  1,000  of  gas  consumed  in  our  case,  is  an  absolutely  inequi- 
table method,  and  we  can  never  develop  our  business  to  its  logical 
possibihties  as  long  as  we  sell  gas  per  r,ooo  feet  for  distribution, 
no  more  than  in  the  electrical  business,  if  the  electrical  energy  is 
sold  on  the  basis  of  so  much  per  kilowatt-hour  basis.  I  do  not 
■  believe  to-day  50  per  cent,  of  the  electrical  companies  in  the 
country  are  still  sticking  to  the  per  kilowatt-hour  basis,  but  they 
are  using  a  differential  basis  on  the  low  factor  of  the  particular 
consumer,  and  I  believe  we  will  come  to  some  such  basis  in  the 
gas  business.  At  first  blush  a  gas  man  may  turn  up  his  nose  at 
such  suggestion,  but  the  more  he  thinks  about  it,  and  the  more 
frequently  a  problem  like  that  is  given  to  him  I  think  he  will 
finally  find  that  he  is  selling  something  besides  gas;  that  he  is 
selling  a  convenience,  and  that  when  he  gets  a  consumer  he  is 
giving  him  the  freedom  to  use  a  portion  of  the  investment  which 
is  costing  the  company  money  all  the  time,  and  the  company  must 
get  a  return  on  that  portion  of  the  investment  regardless  of  how 
much  gas  the  consumer  may  burn. 

It  was  then  moved  by  Mr.  Lynn,  duly  seconded  and  carried, 
that  a  vote  of  thanks  be  tendered  to  F.  W.  Stone  for  his  very 
valuable  and  interesting  paper. 

Pkesident  Andrews: — Mr.  Doherty,  I  understand,  has  some 
annouiKement  to  make  in  regard  to  the  question  box. 

Mk.  Doherty: — The  question  box  contains  about  160  ques- 
tions. All  of  them  have  not  been  answered,  but  a  great  many  of 
them  have.     Seventy-three  engineers  and  managers  throughout 
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the  country  have  contributed  to  this  question  box.  Now  it  is 
impossible  to  take  up  all  of  these  questions  and  discuss  them  on 
the  floor  of  the  convention.  The  idea  being  that  this  would  simply 
be  a  contribution  to  gas  literature,  A  portion  of  the  questions 
ill  this  question  box,  however,  can  and  should  be  discussed.  I 
therefore  make  the  suggestion  that  each  member  interested  look 
through  the  question  box  during  the  noon  adjournment  and  then 
this  afternoon  name  such  questions  as  he  would  like  to  have 
discussed  here  in  the  order  of  preference.  Then  by  a  little  cleri- 
cal work  we  can  ascertain  which  questions  a  majority  of  the  mem- 
bers wish  discusse<l.  Pass  the  slips  to  the  Secretary  containing 
your  choice  so  that  we  can  determine  which  ones  you  want  to 
hear  discussed  and  which  oties  have  tlie  preference. 

On  motion,  duly  seconded,  the  Association   then  adjourned 
until  2  P.  M.  of  the  same  dav. 


First  Dav.^Aptehnoon  Session, 

The  Association  met  at  2  v.  .\[. 

Pkkside.xt  Anorkws: — While  waiting  for  the  members  to 
vote  upon  the  question  box,  we  will  take  up  the  "Progress  Depart- 
ment," as  edited  by  Irvin  lUilterworth. 

PROGRKSS  DEPARTMENT. 

UiVIN  BUTTKIUVORTJI,  EDITOR. 

Ill  accordance  with  the  recommendation  of  your  President  for 
last  year  that  one  of  our  members  he  designated  to  prepare,  for 
presentation  at  this  meeting,  a  summary  of  the  progress  and 
improvements  that  have  been  made  in  the  gas  business  during  the 
past  fi\'e  years,  I  was  duly  appointed  to  undertake  such  task,  and 
herewith  respectfully  submit  my  rejiort.  which,  while  necessarily 
meager  in  its  treatment  of  many  imiwrtant  matters,  and  doubt- 
less omitting  others  altogether  (.so  extensive  was  the  ground  to 
be  covered),  I  have  still  endeavored  to  make  it  as  nearly  complete 
as  the  limits  of  a  report  suitable  for  this  occasion  would  seem  to 
permit.  It  will  be  obvious,  however,  that  but  scant  justice  has 
been  done  to  my  subject  under  the  circumstances ;  but  if  this 
feature  of  TOur  Association  work  is  to  be  continued  these  reports 
will  hereafter  cover  only  the  previous  year's  prioress,  and  should 
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therefore  be  much  more  easily  made  satisfactory.  In  order  to 
lighten  the  work  of  my  successor  I  take  the  hberty  to  here  request 
all  gas  apparatus  manufacturers  and  others  who  may  read  this 
report  to  advise  your  "Progress"  editor  for  the  coming  year  of 
any  misstatements  or  omissions  which  they  may  discover  in  this 
report,  in  order  that  he  may  correct  same,  as  no  one  man  can, 
without  such  assistance,  prepare  a  complete  and  correct  report. 

The  following  resume  will  prove  a  source  of  encouragement  to 
any  who  feel  that  progress  has  been  slow  and  invention  indolent 
during  the  recent  history  of  the  gas  business.  There  has  been 
more  or  less  advancement  all  along  the  line,  touching  practically 
every  detail  of  the  business,  the  aggregate  effect  of  which  has 
been  to  greatly  increase  the  practical  efficiency  of  our  plants  and 
methods. 

My  treatment  of  this  subject  will  be  confined  to  the  practical 
and  mechanical  features  of  gas  manufacture,  distribution  and 
consumption,  not  touching  upon  business  conditions  and  policies 
or  commercial  results. 

.\PPL1.\NCKS. 

Gas  Engines. — Undoubtedly  the  greatest  progress  that  has 
been  made  in  the  gas  business  during  the  past  five  years  has  been 
ill  the  direction  of  the  development  and  use  of  the  gas  engine. 

When  using  coal-gas  the  best  modern  large  gas  engines  will 
consume  onl\'  about  ig  feet  of  gas  per  hour  per  horse-power  as 
against  about  20  feet  five  >cars  ago,  while  when  using  producer 
ga.s  a  horse-power  per  hour  can  now  be  obtained  from  i  poiuid  of 
coal,  or  less  than  one-half  the  quantity  employed  by  the  best 
steam  engines,  and  as  high  as  34  per  cent,  of  the  theoretical  heat 
value  of  the  fuel  can  now  be  transmitted  as  power  to  the  engine 
shaft.  The  regulation  of  gas  engines  has  been  improved  to  such 
a  rlegree  that  a  cyclic  variation  of  1/350  is  now  obtainable,  easily 
permitting  the  operation  by  them  of  alternating  current  generators 
of  medium  frequency  in  parallel,  something  that  has  not  hereto- 
fore been  possible.    This  has  been  accomplished : 

(i)  By  varying  the  quantity  of  the  explosive  mixture  in  pro- 
portion to  the  changes  of  load  without  changing  its  strength  per 
unit  volume  and  without  decreasing  the  number  of  charges  per 
unit  of  time,  instead  of,  as  heretofore,  simply  varying  the  number 
of  explosions  in  proportion  to  the  changes  of  load ;  and 
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(2)  By  substituting  for  the  old-fashioned  single-acting  cyl- 
inder two  or  three,  or  even  more  cylinders,  set  eccentric,  then 
making  the  cyHnclers  double-acting,  so  that  the  engine  shaft  now 
receives  much  more  frequent  impulses  than  formerly. 

Electric  igniters  have  been  substituted  for  the  hot-air  tube 
permitting  more  exact  and  economical  timing  of  the  moment  of 
ignition. 

Compressed  air  is  now  used  for  starting  the  engines,  removing 
a  former  difiSculty,  and  large  gas  engines  are  now  being  built  for 
lean  gases  such  as  producer  and  blast-furnace  gases.  Their 
dependabjeness  has  been  increased  to  such  a  degree  that  recently 
a  1 50- horse -power  gas  engine  was  operated  at  nearly  full  load, 
night  and  day,  for  138  days  without  once  stopping.  According  to 
our  last  census  the  number  of  gas  engines  in  use  in  the  United 
States  in  1900  was  14,884,  although  this  return  is  probably  far 
from  complete,  while  according  to  the  same  authority  the  aggre- 
gate horse-power  of  these  engines  was  143,850,  being  1,500  per 
cent,  more  than  in  1890,  this  being  the  largest  increase  shown  in 
the  use  of  any  pfjme  mover.  But  the  most  astonishing  increase 
has  been  in  the  size  of  the  engines.  In  1893  visitors  at  the 
World's  Columbian  Exposition  in  Chicago  were  impressed  with 
the  35 -horse-power  gas  engine  there  exhibited.  At  the  World's 
Fair  in  Paris,  in  1900,  a  i  ,000-horse-power  gas  engine  seemed  a 
monster,  but  within  Che  past  two  years  sizes  have  been  increased 
to  as  high  as  4,000  horse-power,  and  the  British  Westinghouse 
Company  is  now  building  at  Manchester,  England,  1,500  horse- 
power two-cylinder  ga.i  engines. 

America  si;ems  to  be  lagging  behind  Europe  in  the  matter  of 
the  number  of  large  gas  engines  in  use,  only  25  per  cent,  being 
placed  to  our  credit,  although  we  have  built  as  large  as  any  that 
are  in  use  thus  far  (4,000  horse-power),  and  one  American  firm 
has  recently  taken  contracts  to  build  16  gas  engines  of  2,000 
horse-power  each.  In  Europe  the  use  of  large  gas  engines  with 
producer  gas  for  operating  factories  has  increased- enormously 
within  the  past  two  years,  one  firm  having  made  32  engines  aver- 
aging 1,390  horse-power^  none  of  them  less  than  200  horse-power. 
Tiie  present  tendency  is  toward  the  horizontal  type  of  engine,  but 
Herbert  A.  Humphrey,  who  is  a  student  of  this  subject,  predicts 
that  the  vertical  type  will  finally  prevail,  especially  for  central 
station  work.  Although  most  of  these  large  engines  are  used,  as 
stated  with  producer  gas,  yet  280-horse-power  gas  engines  are 
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used  in  this  country  with  ordinary  illuminating  gas.  Mr.  Hum- 
phrey says :  "The  recent  remarkable  progress  in  large  gas  en- 
gines will  undoubtedly  continue  until  Sir  Frederick  Bramwell's 
prophecy  of  21  years  ago  has  been  fulfilled  and  steam  engines  will 
only  be  found  in  museums." 

Gas  Rangi's. — I  have  no  statistics  showing  the  increase  in  the 
use  of  gas  ranges  during  the  past  five  years,  but  it  is  a  matter  of 
common  knowledge  that  their  use  is  increasing  enormously.  I 
estimate  that  there  are  now  about  1,500,000  gas  ranges  in  use  in 
the  United  States.  This  is  on  the  basis  of  i  to  every  20  inhabitants 
in  the  cities  and  towns  supplied  with  gas. 

While  no  one  improvement  of  a  radical  nature  has  been  made 
in  gas  range  construction  during  the  past  five  years  yet  many 
minor  improvements  have  been  made  that  have  greatly  increased 
their  efficiency,  durability,  adaptability,  appearance  and  conveni- 
ence.    Among  these  many  improvements  are  the  following: 

(i)  The  bodies  (sides,  backs  and  fronts)  were  formerly 
made  of  common  sheet  steel :  now  they  are  made  of  blue  polished 
and  planished  steel,  which  does  not  burn  or  chip  off. 

(2)  The  ovens  are  larger  than  formerly  and  are  now  made 
in  standard  sizes,  conforming  to  standard  sizes  of  tinware. 

(3)  Heavy  castings  were  formerly  used  for  bottom  and  top 
oven  plates,  which  had  to  be  heated  before  any  cooking  could  be 
done :  now  oven  linings  arc  made  of  two  sheets  of  metal  with  an 
air  space  between  them,  the  outer  plates  being  further  reinforced 
with  asbestos,  thus  reducing  radiation,  and  by  these  mc^ns.  and 
by  properly  ventilating  the  ovens  (which  was  not  formerly  done) 
and  a  proper  handling-  of'the  products  of  combustion,  it  now 
requires,  according  to  one  authority,  only  from  3.5  to  5  feet  of 
gas  to  heat  the  ovens  to  a  baking  temperature  as  against  18  to 
24  feet  a  few  years  ago. 

(4)  Ranges  formerly  rested  directly  upon  the  floor;  most  of 
them  are  now  supported  by  short  legs  so  that  the  floor  under- 
neath can  be  kept  clean  and  is  protected  from  charring,  while 
others  are  provided  with  a  sub-base  that  prevents  charring  and 
the  accumulation  of  dirt. 

(5)  The  old-fashioned  sawed  or  slot  burners  that  were  sub- 
ject to  warping  and  stoppages  have  been  replaced  for  the  most 
part  by  drilled  burners,  the  top  burners  being  generally  star- 
shaped,  thus  bringing  the  heat  nearer  the  center  of  the  cooking 
vessel,  reducing  to  a  minimum  the  cold  center  under  same  and 
forcing  the  heat  to  pass  over  the  greatest  possible  area  of  the  bot- 
tom of  the  vessel. 
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(6)  Top  burners  are  now  more  economical I3'  located  with 
reference  to  their  distance  from  the  bottom  of  the  cooking  vessel, 
and  the  top  of  the  stove  is  left  more  open  for  the  rapid  escape  of 
the  products  of  combustion,  thus  preventing  the  smothering  and 
imperfect  combustion  that  formerly  sometimes  occurred, 

(7)  Top  burners  are  no«'  made  in  one  piece,  preventing  leak- 
ages and  allowing  the  unobstructed  passage  of  the  gas,  and  each 
burner  is  easily  removable  separately  without  unscrewing  any 
bolts. 

(8)  Formerly  in  order  to  repair  or  replace  an  oven  lining  the 
entire  stove  had  to  be  practically  dismounted,  but  now  the  sides, 
ends,  tops  and  bottoms  of  ovens  are  made  by  dies  instead  of  by 
hand,  rendering  them  interchangeable,  so  that  the  oven  linings 
can  be  easily  and  quickly  removed  and  replaced  without  disturb- 
ing the  body  of  the  stove. 

(9)  Valves  operated  by  wheels  or  knobs  have  given  way,  for 
the  most  part,  to  lever-cock  valves,  which  always  indicate  at  a 
glance  whether  they  are  open  or  shut,  and  which  can  be  easily 
tightened  when  loose  by  turning  a  screw. 

( 10)  Burner  orifices  are  now  much  more  easily  adjusted  than 
formerly  to  different  gast's  and  pressures. 

(11).  There  have  been  many  minor  improvements,  such  as 
less  fancy  work,  wooden  valve-handles,  drip-pans  so  made  that 
fluids  spilled  or  boiling  over  will  not  run  down  the  sides  of  the 
stove,  wire  instead  of  cast-iron  oven  racks,  gas  supply-pipe  extra 
heavy,  giving  more  threads  for  gas-cocks,  etc. 

(12)  Ranges  formerly  carried  first-class  frieght  rates;  now 
they  carry  only  third  or  fifth-class  rates,  meaning  a  large  saving 
to  the  gas  companies. 

Progress  has  also  been  made  in  large  baking  ovens,  especially 
as  to  their  capacity,  one  having  recently  been  installed  in  Boston 
that  is  18  feet  long,  II. 25  feet  wide  and  5  feet  deep,  having  a  ca- 
pacity for  baking  32,000  i-pound  loaves  of  bread  every  24  hours 
at  an  estimated  cost  for  gas  of  o.i  of  a  cent  per  loaf. 

Gas  Heaters. — There  have  been,  during  the  past  five  years, 
no  improvements  in  portable  artificial  gas  heaters  worth  mention- 
ing, essentially  the  same  types  and  designs  having  been  used 
throughout  the  period.  There  have  been  some  improvements  in 
natural  gas  heaters,  but  as  they  contemplate  the  use  of  large  quan- 
tities of  cheap  gas  they  need  not  be  considered  here.  Several  years 
ago  one  enterprising  firm  brought  out  a  large  hot-air  gas  furnace 
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for  heating  entire  houses  from  the  cellar,  but  as  it  cost  about  2.5 
times  as  much  to  heat  a  house  with  it  as  to  heat  it  with  coal,  not- 
withstanding it  is  said  to  utilize  80  per  cent,  of  the  heat  units  of 
the  gas,  its  use  has  not  become  extensive.  The  same  firm  has 
since  gotten  out  a  large  water-heater  adapted  to  house  heating 
which  is  said  to  give  good  results.  In  Milwaukee,  ^Ir.  Walker 
has  devised  and  put  into  use  a  gas  furnace  for  heating  houses 
with  hot  water  that  serves  the  purpose  very  satisfactorily  during 
cool  fall  and  spring  weather,  and  that  should  have  even  a  greater 
field  in  more  southern  cities. 

Independent  Water-heaters. —  Considerable  improvement  has 
been  made  in  the  construction  of  water-heaters  during  the  past 
five  years,  resulting  in  a  great  increase  in  their  efficiency  and  gen- 
eral satisfactoriness.  The  water-heater  attachment  to  gas  ranges 
of  former  times,  which  was  very  uneconomical,  has  given  way 
entirely  to  the  independent  heater,  and  these  are  now  made  lighter 
in  weight,  with  thin  and  contracted  water  passages,  rendering 
-  them  very  efficient  and  practically  instantaneous.  Illustrating  the 
improvement  that  has  been  made  in  them,  one  firm  reports  that 
the  heater  they  formerly  made  required  83  minutes  to  do  the  work 
that  their  present  heater  accomplishes  under  similar  conditions  in 
40  minutes.  Five  years  ago  water-heaters  were  constructed  with 
tight  casings  and  burners  so  that  in  order  to  get  at  the  coil  or 
burner  it  was  necessary  to  disconnect  the  heater  from  the  boiler. 
Now  they  are  so  constructed  that  the  entire  casing  can  be  easily 
and  quickly  removed  for  the  cleaning  or  repairing  of  the  coils  and 
burners  without  disconnecting  either  the  water  or  the  gas  con- 
nections. Some  manufacturers  are  avoiding  tlie  leakages  an<l 
stoppages  due  to  a  multiplicity  of  small  water  pipes  and  numerous 
joints  by  using  instead  cast-iron  sections  of  various  forms  placed 
one  above  another,  and  one  is  employing  a  spiral  form  of  water 
chamber  for  accomphshin^  the  same  purpose.  In  fact,  there  is  at 
present  great  activity  in  invention  looking  to  the  improvement  of 
water-heaters,  and  one  firm  boasts  a  flue-gas  temperature  of  only 
240  degrees,  indicating,  under  proper  conditions,  a  high  efficienc)-.  . 

Instantaneous  Water-heaters. —  There  has  been  some  progress 
made  in  the  development  of  instantaneous  water-heaters,  chiefly 
in  making  them  of  different  sizes  for  different  purposes,  and  in  so 
constructing  them  that  the  water  comes  in  actual  contact  with  the 
products  of  combustion,  increasing  their  efficiency  to  the  extent 
that  the  water  absorbs  as  high  as  90  per  cent,  of  the  heat  of  the 
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gas.  One  heater  turns  out  3  gallons  of  water  per  minute,  raised 
50  degrees  in  temperature,  with  a  consumption  of  from  2  to  2,5 
feet  of  gas.  But  the  use  of  these  heaters  seems  to  be  as  yet  some- 
what limited,  possibly  partly  on  account  of  their  necessarily  high 
price.  The  independent  water-heater  business  seems  to  be  grow- 
ing much  more  rapidly.  A  concern  employing  100  men  now  turns 
out,  according  to  their  own  statement,  the  bulk  of  the  instan- 
taneous water-heaters  that  are  used  in  this  country,  but  as  they 
employed  only  from  10  to  20  men  four  years  ago,  the  growth  of 
their  business  is  evidently  very  considerable. 

Industrial  Fuel-gas  Appliances. — Much  progress  has  been 
made  during  the  past  five  years  in  devising  and  perfecting  numer- 
ous fuel-gas  appliances  for  industrial  purposes  and  in  developing 
the  use  of  same,  but  the  limits  of  this  paper  preclude  an  enumera- 
tion of  them  in  detail.  Perhaps  an  idea  can  best  be  obtained  of 
the  progress  that  has  been  made  in  this  direction  from  an  examina- 
tion of  the  following  list  of  purposes  to  which  artificial  gas  is  now 
being  applied  more  or  less  extensively  in  this  country,  for  hardly 
any  of  which  it  was  used  five  years  ago : 


Babbitt  metal  melters. 
Ladle   furnaces. 
Keg  and  other  branding, 
Gas  furnaces. 
Brazing  furnaces, 
Assay  furnaces, 
Crucible  furnaces. 
Water  stills. 
Drug  stills. 
Annealing   furnaces, 
Hot-soda  fountains. 
Can  soldering  machines, 
Singeing  machines, 
Hat  shapers, 
Shampoo  dryers. 
Corset  bust  block  heaters. 
Clothes  sprayers, 
Heating  incubators. 
Polishing  leather. 
Embossing  leather. 
Re-sweating  tobacco, 
\'idcanizing  rubber. 
Welding, 


Heating  glue, 
Heating  tools. 
Smelting, 

Tire  setting  (vehicle  and  loco- 
motive). 
Heating  glass  moulds. 
Tempering. 
Beer  vat  dreyers, 
Gas  lautidry  mangles, 
Pleating  and  crimping  rolls, 
Hard  oil  melters. 
Rendering  kettles. 
Dental  furnaces, 
Multiple  burners. 
Clothes  dryers. 
Cigar  branding  machines. 
Shoe  burnishing  machines, 
Band    shrinking. 
Case  hardening. 
Carbonizing  electric  burners. 
Capsule  making. 
Chafing  dishes, 
Drv  hot-air  baths. 
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Rod  heating,  Night  lunch  wagons,  ■ 

Hulling  beans.  Photographic  plate  dryers. 

Hot-air  lamps,  Stamping  names  in  hats. 

Hair   dryers.  Heating  wax. 

Muffle  furnaces,  Heating  rivets. 

Pure   food   manufacture.  Heating  metal  plates, 
Burnishing  photographs. 

Of  course  special  appliances  have  been  devised  for  using  gas 
for  each  of  these  purposes.  The  Milwaukee  Gas  Company  has 
probably  done  more  in  this  direction  that  any  other  company  in 
the  country.  The  paper  of  their  Mr.  Walker,  read  at  the  meeting 
of  the  Wisconsin  Gas  Association  last  month,  gives  an  inkling  of 
the  cultivation  that  has  been  given  the  use  of  gas  for  industrial 
purposes.  They  are  now  able,  for  instance,  to  melt  brass  cheaper 
with  gas  than  with  coal,  and  have  devised  furnaces  for  such  pur- 
poses that  consume  as  much  as  420  feet  of  gas  per  hour. 

The  progress  that  has  been  made  in  the  use  of  gas  for  fuel 
purposes  is  well  shown  in  the  fact  that  many  gas  companies  in 
this  country  are  now  selling,  during  the  year,  quite  as  much  gas 
for  fuel  purposes  as  for  illuminating  purposes. 

LAMPS,  BURNERS,  ETC. 

Weisbach  Burners. — There  have  been  no  radical  improvements 
in  the  Weisbach  burner  itself,  but  many  minor  ones,  such  as : 

(i)  Improvement  in  the  adjustable  check  originally  brought 
out  in  1897. 

{2)  The  invention  of  a  new  check  by  which  a  needle-valve  is 
c^rated  by  means  of  a  milled  screw-head  at  the  side  of  the 
burner  base.  A  ball-check  burner  has  also  recently  been  put  upon 
the  market. 

{3)     The  strengthening  of  the  gallery, 

(4)  The  shortening  of  the  Eunsen  tube,  improving  the  ap- 
pearance of  the  burner. 

(5)  The  devising  of  a  single  burner  that  is  adapted  to  any 
standard  mantle,  any  kind  of  gas  fixture,  any  design  of  glassware, 
any  pressure  of  gas,  and  for  use,  if  desired,  with  open-flame  gas 
globes. 

(6)  The  designing  of  porch  burners  capable  of  withstanding 
draughts. 
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There  has  also  been  devised  a  ball  Joint  that  makes  the  fix- 
tures always  hang  plumb.  Improvements  have  also  been  made 
in  anti-vibrator  attachments  and  in  pilot  lights,  the  newest  pilot 
Jight  being  said  to  consume  less  than  i  foot  of  gas  per  24  hours. 

Incandescent  Gas  Mantles. —  While  there  have  been  some 
improvements  in  the  manufacture  of  gas  mantles  during  the  five 
years,  none  of  them  have  been  of  a  radical  or  important  nature, 
■except,  possibly,  the  carrier  or  cap  attachment  invented  several 
years  ago,  and  now  so  perfected  that  any  consumer,  however 
unskilful,  can  easily  place  and  adjust  his  mantle  on  his  burner,  and 
which  also  protects  the  mantle  from  breakage  in  shipment  and 
"handling.  One  manufacturer  makes  a  central  support  for  man- 
tles, claimed  to  conduce  to  their  longevity ;  another  has  adopted  a 
new  stitch  that  is  claimed  to  do  the  same  thing.  The  larger  manu- 
facturers are  turning  out  mantles  much  more  uniform  in  quality 
than  formerly,  and  the  greenish  cast  of  light  originally  emitted  by 
them  has  been  overcome,  the  light  now  being  of  a  pleasing  quali- 
ty. The  best  mantles  now  give  a  light  of  about  21  or  22  candles 
per  foot  of  ^as  at  ordinary  pressure,  which  shows  no  perceptible 
improvement  in  this  respect  during  the  period  under  considera- 
tion. Mantles  are  now  made  in  much  larger  variety  than  formerly 
for  a  greater  variety  of  purposes,  the  latest  catalogue  of  one  manu- 
facturer displaying  26  different  kinds  of  mantles.  The  price  of 
good  mantles  has  not  been  materially  cheapened  in  this  country, 
but  their  use  has  increased  enormously,  at  the  rate,  according  to 
one  authority,  of  3,000,00  per  day  during  the  past  five  years,  until 
now  it  is  estimated  that  30,000,000  per  year  are  manufactured  and 
used  in  this  country. 

Arc  Gas  Lamps. — There  have  been  great  improvements  in 
incandescent  gas  burners,  particularly  in  the  recent  development 
of  the  so-called  "arc"  gas  tamps  and  in  the  still  more  recent  high- 
pressure  and  self -intensifying  gas  lamps.  Of  the  former  there  are 
said  to  have  been  130,000  manufactured  and  put  into  use  by  one 
firm  alone  in  this  country  during  the  past  two  or  three  years.  In 
fact,  the  development  of  the  "arc"  gas  lamp  is  considered  by  many 
gas  men  to  be  the  most  important  step  in  the  progress  of  the  gas 
business  during  the  past  three  or  four  years.  By  this  means  alone 
the  gas  companies  in  some  cities  have  virtually  been  able  to  main- 
tain their  prosperity.  When  first  made,  about  four  years  ago,  these 
lamps  were  simply  two,  four  or  more  ordinary  Welsbach  burners 
grouped  under  one  shade,  or  in  one  globe,  but  separated  quite  a 
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distance  j^rt  on  short  arms  of  a  pendant ;  now  they  are  clustered 
very  compactly  together  so  that  the  mantles  are  in  close  proximity 
to  each  other,  thereby  emitting  a  iight  that  justifies  their  name  of 
"arc."  They  are  now  so  made  that  all  of  the  burners,  or  a!!  but 
■one  of  them,  as  may  be  desired,  can  be  turned  off  by  a  by-pass 
arrangement.  Their  appearance  and  design  have  been  greatly 
improved  during  the  past  year  or  two  and  a  large  number  of  firms 
are  now  engaged  in  their  manufacture,  the  advertisements  of  not 
less  than  15  now  appearing  in  the  technical  journals  of  this  coun- 
try. Means  for  lighting  these  lamps  by  electricity  have  been  so 
improved  that  this  system  of  illuminating  large  stores  is  now  per- 
fectly satisfactory.  As  originally  constructed  it  was  a  difficult 
matter  to  clean  and  repair  these  lamps ;  now  no  chimneys  are 
employed  in  the  ordinary  construction,  and  the  mantles  can  be 
renewed  and  the  globe  cleaned  without  removing  the  globe. 

Self-intensifying  and  High-pressure  Lamps. — Although  these 
lamps  have  not  as  yet  cut  much  of  a  figure  commercially,  yet 
their  possibilities,  or  rather  their  probabilities,  are  so  great  that 
their  development,  which  has  all  been  within  the  past  few  years, 
is  a  matter  of  great  interest  and  importance  to  us.  Their  chief 
development  thus  far  has  been  in  England,  where  high-pressure 
lamps  using  Welsbach  burners  consuming  gas  at  high  pressure 
-  are  being  used  to  some  extent  for  street  lighting  and  other  pur- 
poses. At  the  outset  this  high-pressure  gas  was  produced  by 
means  outside  of  the  lamp  itself,  but  now  lamps  are  being  so 
made,  as  in  the  case  of  the  Scott-Snell  lamp,  as  to  utilize  the  heat 
of  the  products  of  combustion  for  this  purpose.  The  means  for 
doing  this  are  as  yet  cumbersome  and  noisy,  consisting  virtually 
■of  a  miniature  hot-air  engine,  militating  against  the  rapid  intro- 
duction of  the  lamps ;  but  as  the  efficiency  of  the  lamps  under 
proper  conditions  is  as  high  as  50  candles  per  foot  of  gas,  inventive 
genius  and  industry,  which  is  now  very  active  along  these  lines, 
will  probably  soon  bring  them  to  a  commercial  success.  A  con- 
siderable number  of  these  lamps  are  even  now  in  use  in  New 
York  and  other  cities  of  this  country.  There  is  also  a  type  of 
Tamp,  such  as  the  Lucas,  which  is  made  self-intensifying  by  means 
■of  an  extremely  long  chimney,  in  some  cases  4  feet  long,  that 
increases  the  draft  and  thereby  intensifies  the  heat  of  the  flame. 
These  lamps  are  being  vigorously  and  industriously  experimented 
with  and  doubtless  a  commercial  article  will  ultimately  be  evolved 
irom  them.    At  present  they  are  quite  unsightly.     There  is  also 
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at  present  a  revival  of  former  efforts  to  perfect  devices  for 
mechanically  mixing  gas  and  air,  in  the  known  and  exact  prc^xir- 
tions,  before  bringing  the  mixture  to  the  burners,  thereby  greatly 
increasing  the  light  per  foot  of  gas  consumed. 

That  during  the  past  five  years  gas  lamps  have  come  into  use 
that  have  increased  the  light-giving  duty  of  a  foot  of  gas  from 
say  20  candles  to  50  candles  is  a  most  significant  and  inspiring 
fact  in  its  bearing  upon  the  future  of  the  gas  business. 

Incandescent  Gas  Street  Lighting. — Incandescent  gas  street 
lighting  has  made  great  pr<^ess  during  the  past  five  years, 
especially  during  the  early  part  of  this  period,  and  it  is  still 
coming  more  and  more  into  favor,  gradually  making  headway 
against  electric  street  lighting  and  regaining  to  gas  much  of  this^ 
business  that  it  had  previously  lost.  Berlin,  with  its  32,000  Wels- 
bach  street  lights,  is  now  said  to  be  the  best  lighted  city  in 
Europe.  The  growth  of  this  system  of  street  lighting  is  shown 
in  the  fact  that  in  Boston  and  vicinity  there  are  now  in  use  about 
15,000  incandescent  street  lamps,  in  greater  New  York  and  vicinity 
20,000,  in  St.  Louis  13,000,  in  San  Francisco  5,000,  etc.,  and 
■  nearly  all  of  the  smaller  cities  and  towns  of  the  country  have  many 
of  them  in  use.  The  city  of  Liverpool  owns  an  electric  plant  and 
buys  what  gas  it  uses  from  a  private  company,  and  yet  the  Chair- 
man of  its  Lighting  Committee,  replying  to  a  question  asked  in 
open  council  recently,  said  that  the  committee  did  not  intend  to- 
extend  electric  lighting  in  the  streets  as  they  had  found  that 
incandescent  gas  was  quite  as  good  and  much  cheaper.  The  im- 
provements in  the  lamps  themselves  during  the  past  five  years 
consist  chiefly  in  the  adoption  of  a  more  symmetrical  and  orna- 
mental boulevard  lamp  with  only  two  uprights,  thus  minimizing 
shadows,  and  having  an  irridescent  dome  that  tends  to  reflect  the 
light  down  upon  the  street,  and  improved  ventilating  arrange- 
ments, rendering  the  lamp  wind,  dust  and  insect  proof.  More  of 
the  bottom  of  the  lamp  is  now  being  made  of  glass,  lessening  the 
shadows  in  the  vicinity  of  the  post.  The  burner  itself  has  alsa 
been  improved,  as  well  as  the  pilot  lighting  arrangement.  A 
clock-work  device  has  also  been  invented  for  automatically  turning 
put  e^ch  lamp  at  any  desired  time. 

Self-lighting  and  Electric  Cos  Lighting  Dei'ices. — There  have 
been  no  noteworthy  improvements  in  these  devices,  although  some 
progress  has  been  made.  Chemical  self-lighters,  such  as  the  plati- 
num sponge  pellet,  have  not  proven  commercially  successful.  Suc- 
cessful installations  of  electric  gas  lighting  attachments  for  large 
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Stores  and  for  single  lights  are  of  course  in  use  in  considerable 
number,  but  on  account  of  their  relative  expensiveness,  unsightli- 
ness  and  unreliability,  people  who  want  self-lighting  lights  gener- 
ally use  electricity. 

Gas  Globes. — Five  years  ago  Holophane  globes  were  looked 
upon  more  or  less  as  a  scientific  curiosity,  the  advantages  and 
unity  of  which  were  not  at  first  apparent  to  the  average  gas 
man.  A  leading  gas  journal  at  that  time  published  the  following 
prediction  with  reference  to  them:  "Some  day  the  public  will 
awake  to  their  real  value  and  wonder  at  their  long  delay  in  doing 
so."  This  prediction  has  been  verified,  for  we  see  them  by  thou- 
sands in  every  city,  the  finest  gas-lighting  effects  being  produced 
by  them.  The  monthly  sales  of  Holophane  globes  in  this  country 
are  now  said  to  be  ten  times  what  they  were  three  years  ago.  The 
last  catalogue  of  the  Holophane  Company  illustrates  56  different 
designs  of  globes,  embracing  95  different  sizes,  of  which  only  a 
dozen  were  made  five  years  ago.  The  improvements  have  been  as 
follows : 

(i)  The  weight  of  the  glass  and  its  liability  to  crack  have 
been  reduced. 

(2)  The  maximum  size  of  the  globes  has  been  increased  ta 
30  inches  in  diameter. 

(3)  Rose  glass  shades  are  being  successfully  made  for  use 
with  Welsbach  burners,  changing  the  harsh  white  light  to  a 
pleasing  color. 

(4)  The  globes  have  been  made  more  refractory  and  more 
uniform  in  their  results. 

Gas  Fixtures. — Some  of  the  eastern  fixture  manufacturers 
have  recently  taken  up  the  manufacture  of  high-class  fixtures  that 
are  better  than  imported  ones,  including  specialties  in  the  way  of 
single  fixtures  of  intricate  and  elaborate  design  on  a  scale  not 
attempted  in  this  country  five  years  ago. 

Lava  Tips. — Even  lava  tips  are  being  gradually  improved 
along  the  lines  of  greater  accuracy  and  uniformity, 

DISTRIBUTION. 

Street  Main  Gm'eriiors. —  Automatic  street  main  governors 
have  been  improved  as  follows : 

(i)  A  safety  or  balance  governor  is  now  being  placed  ahead 
of  the  usual  automatic  governor  for  the  purpose  of  delivering  gas 
to  the  latter  at  a  constant  pressure,  being  usually  that  thrown  by 
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the  top  lift  of  the  holder  alone.  This  enables  the  automatic  gov- 
ernor to  do  its  work  much  better  than  has  heretofore  been  possible 
under  the  varying  initial  pressures  due  to  the  uncupping  of  three 
and  four- life  holders. 

(2)  Governors  put  on  large  outlets  to  new  gas  holders  while 
the  consumption  from  them  is  as  yet  small  are  now  provided 
with  temporary  rings  around  the  governor  valves,  restricting  the 
openings  so  that  small  valves  can  be  used ;  then  when  the  con- 
sumption increases  sufficiently  these  rings  are  removed  and  large 
and  permanent  valves  are  substituted.  This  does  away  with  the 
old  method  of  first  installing  a  small  sized  governor  and  later  a 
larger  one. 

(3)  A  glass  vessel  is  now  used  for  the  mercury  instead  erf 
iron  for  containing  the  mercury,  enabling  the  operator  to  readily 
see  what  is  going  on. 

(4)  One  chamber  is  now  used  for  the  mercury  instead  of 
three  or  four,  as  heretofore,  and  the  mercury  is  adjusted  to  differ- 
ent heights  by  means  of  a  movable  displacement  block,  simplifying 
the  governor  and  making  it  possible  to  properly  adjust  it  the 
first  night  that  it  is  put  into  use. 

House  Pressure  Regulators. — With  the  tendency  toward  high- 
pressure  gas  distribution  the  individual  pressure  regulator  for 
houses  becomes  even  a  more  important  device  than  heretofore. 
There  are  numerous  makes  upon  the  market  and  the  best  ones  are 
being  improved  as  the  years  go  by,  although  no  recent  improve- 
ments have  been  radical  or  especially  noteworthy.  The  valve 
mechanisms  have  been  simplified  and  cheapened  and  the  sensitive- 
ness, durability  and  reliability  of  the  governors  have  been  in- 
creased. Most  of  these  governors  employ  a  metal  float  or  leather 
diaphragm,  to  which  is  attached  a  vertical  rod  for  actuating  the 
valve.  This  rod  is  generally  supported  and  held  in  position  by 
passing  through  rather  tight-fitting  openings  which  are  liable  to 
stop  up  with  naphthaline  and  other  deposits  thus  impeding  the 
movements  of  the  rod  and  interfering  with  the  proper  working  of 
the  governor.  Some  concerns  are  now  supporting  this  rod  by 
means  of  chains  and  other  anti-friction  devices,  thus  permitting 
the  openings  through  which  the  rod  passes  to  be  so  lai^e  that 
they  do  not  stop  up.  The  leather  diapragms  formerly  became  dry 
and  hard  in  time,  as  one  side  of  them  is  necessarily  exposed  to 
the  air,  but  one  concern  now  keeps  the  diapragm  submerged  in 
oil,  which  obviates  this  difficultv.    Governors  are  now  made  that 
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are  verj'  efficient,  reliable  and  not  liable  to  get  out  of  order.  One 
is  reported  that  has  been  in  constant  use  for  four  years  without 
having  required  any  attention  whatever  and  is  still  as  sensitive  and 
as  accurate  as  when  first  installed.  This  is  probably  an  excep- 
tional case. 

Consumers'  Meters. — During  the  period  under  consideration 
there  have  been  no  improvements  in  the  ordinary  house  meter 
bej'ond  the  usual  gradual  perfecting  of  parts  and  of  methods  of 
manufacture  that  are  bound  to  result  in  the  lapse  of  time  from 
the  conscientious  efforts  of  manufacturers  to  better  even  so  per- 
fect and  time-honored  a  device  as  the  justly  respected  gas  meter. 
Many  efforts  have  been  made  to  depart  with  advantage  from  ihe 
Glover  type  of  meter  that  has  held  sway,  virtually  in  its  present 
form,  for  the  past  50  or  60  years,  but  thus  far  without  noteworthy 
success.  Another  such  attempt  has  recently  been  made  by  an 
eastern  firm,  their  proposed  meter  having  a  cast-iron  case  and 
rotary  valve,  the  upper  half  of  the  valve  being  made  of  ground 
glass.  This  meter  is  being  tried  experimentally.  It  is  neat  and 
compact  in  appearance  and  promises  at  least  the  possibility  of 
greater  durability  and  of  greater  capacity  per  imit  of  cost  than  the 
ordinary  tin  meter.  In  England  Mr.  Thorpe  has  recently  intro- 
duced a  decided  novelty  in  the  shape  of  a  rotary  meter,  which 
operates  on  the  principle  of  the  anemometer  and  which  is  reported 
upon  very  favorably  thus  far  by  those  who  have  tried  it. 

A  straight  reading  meter  dial,  having,  in  addition  to  the  usual 
dials  an<l  index  figures,  an  arrangement  whereby  the  figures  con- 
stituting the  correct  reading  of  the  meter  appear  at  all  times 
completely  and  plainly  in  view  through  openings  in  the  dial  plate, 
has  recently  been  perfected,  and  meters  equipped  with  them  are 
about  to  be  put  upon  the  market  at  a  slight  advance  in  cost  over 
those  previously  devised,  in  which  the  figures  gradually  revolve 
into  view,  as  in  such  dials  the  figures  are  at  times  only  partially 
visible,  resulting  in  misreading  of  the  meter. 

Iron  meter  connections  are  now  being  recognized  as  posses- 
sing numerous  advantages  over  lead  connections,  which  they  are 
rapidly  beginning  to  displace. 

The  Glass  complaint  meter,  perfected  within  the  past  five 
years,  is  now  coming  into  general  use  and  furnishes  gas  companies 
with  a  most  ingenious  and  useful  means  for  convincing  doubtful 
consumers  that  they  are  really  burning  the  quantity  of  gas  charged 
ior  on  their  bills. 
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Progress  is  gradually  being  made  in  the  use  by  gas  companies 
of  the  standard  meter  threads  adopted  by  the  American  Gas  Light 
Association  several  years  ago. 

There  seems  to  have  been  no  special  improvement  in  lock  stop- 
cocks for  gas  meters,  but  a  novelty  in  the  shape  of  a  meter  lock 
has  very  recently  been  put  upon  the  market  by  an  Ohio  concern 
that  is  claimed  to  prevent  consumers  from  disconnecting  or  by- 
passing their  meters. 

Some  small  improvements  have  been  made  in  prepavment 
meters,  but  no  distinctly  new  types  have  been  introduced.  These 
meters,  as  now  made,  are  less  apt  to  get  out  of  order  than  for- 
merly and  some  of  the  working  parts  have  been  made  stronger. 
The  cash  boxes  have  also  been  improved.  But  the  most  note- 
worthy improvement  in  connection  with  prepayment  meters  is  a 
safety  device,  recently  brought  out,  which  is  said  to  allow  the  lieht 
.  to  dim  down,  when  the  gas  paid  for  has  all  been  consumed,  so  as 
to  be  insufficient  for  use,  but  which  does  not  allow  it  to  go  out  alto- 
gether until  about  15  hours  liave  elapsed,  thereby  preventing  acci- 
dents from  being  caused  by  persons  putting  coins  into  the  meter 
after  the  hght  has  gone  out  and  so  turning  gas  on  in  bed-rooms 
where  lights  have  previously  been  burning. 

Tapping  Machines. — Tapping  machines  have  been  very  much 
improved,  and  in  addition  to  other  new  features  are  now  so  made 
that  no  gas  escapes  while  the  tapping  is  being  done,  thus  saving 
gas  and  avoiding  the  risk  of  asphyxiation. 

Recording  Pressure  (Sages. — The  improvements  in  recording 
pressure  gages  consist  in  the  perfecting  of  the  parts  and  increas- 
ing the  variety  and  range  of  the  gages  so  that  they  are  now  made 
to  record  anything  between  full  vacuum  and  ro.ooo  pounds  pres- 
sure per  square  inch. 

High- pressure  Gas  Distribution. — One  of  the  most  important 
steps  in  the  recent  progress  of  the  gas  business  is  the  distribution 
of  artificial  gas  at  high  pressure,  begun  about  three  years  ago  and 
now  demonstrated  to  be  a  mechanical  and  economical  success. 
About  twenty  high-pressure  systems  are  now  in  operation  through- 
out the  country,  all  of  them  reported  as  giving  satisfaction  and 
saving  the  owners  money,  especially  in  the  matter  of  interest 
charges.  There  is  one  high-pressure  line  in  the  east  that  is  rz 
inches  in  diameter  and  35  miles  long.  In  Derby,  Pa.,  there  is  a 
high-pressure  system  in  operation  of  35  or  40  miles  of  pipe,  m- 
cluding  services,  in  which  the  gas  is  brought  at  high  pressure 
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direct  to  the  consumers'  meters,  individual  pressure  regulators 
being  used,  F.  H.  Shelton,  of  Philadelphia,  has  been  the  leader  in 
adopting  this  method  of  distribntion,  and  after  three  years  of 
experience  he  predicts  that  it  will  work  a  revolution  in  the  gas 
practice  of  the  next  generation,  (ieorge  F.  Goodnow  read  a  paper 
at  the  meeting  of  the  Wisconsin  Gas  Association  last  month 
describing  the  successful  use  of  this  system  in  his  city,  stating 
that  in  addition  to  the  saving  that  it  effects  in  the  first  cost  cri  the 
plant,  is  gives  the  consumer  better  service  and  more  regular  pres- 
sure, with  fewer  freeze-offs  in  cold  weatiier,  besides  affording  a 
ready  opportunity  to  emjiloy  intensified  gas  lighting  for  both 
street  and  interior  illumination. 

Lozv- pressure  Gas  Distribution. — Much  attention  is  being  paid 
to  the  proper  and  economical  distribution  of  low-pressure  gas.  In 
some  of  the  larger  cities  a  system  of  so-called  "pumping  mains" 
is  now  running  from  the  works  direct  to  the  various  points  in  the 
distribution  system  where  the  gas  pressure  is  at  times  insufficient. 
The  gas  is  pumped  into  this  system  of  mains  at  a  sufficiently 
high  pressure  to  adequately  reinforce  and  eriuatize  the  pressure 
throughout  the  city,  this  reinforcement  being  automatically  con- 
trolled by  means  of  balance  governors  on  the  pumping  mains, 
placed  in  pits  in  the  street."!  at  the  points  where  such  mains  dis- 
charge into  the  regular  distribution  system.  When  the  pressure 
in  the  distribution  mains  in  any  locality  rises  above  the  proper 
height  at  which  the  governor  at  this  point  is  set,  the  discharge  of 
the  high-pressure  gas  into  the  ilistribution  system  at  that  point  is 
automatically  discontinued,  but  continues  at  the  other  locations  in 
the  city  if  still  needed  there.  In  fact,  the  pressure  throughout  the 
entire  city  is  automatically  regulated  and  c(|uaiized  with  an  exact- 
ness and  nicety  absolutely  impossible  by  means  of  pressure  regu- 
lators at  the  works  alone. 

Gas  engineers  are  also  making  progress  in  learning  how  to  ■ 
plan  their  distribution  systems  so  as  to  secure  the  maximum  con- 
ductivity per  $1  expended  for  gas  maitis.  Very  large  feeders  and 
very  small  distributing  mains  are  now  coming  to  be  recognized 
as  the  most  economical  arrangement.  To  quote  from  a  paper  read 
by  Harry  Edward  Jones  in  1901  before  the  English  Institute  of 
Civil  Engineers:  "Tlie  main  arteries  should  be  as  few  in  number 
and  of  as  large  a  diameter  as  possible  in  order  to  get  the  largest 
duty  from  the  weight  of  metal  employed  and  with  the  least  fric- 
tion."   This  same  doctrine  was  forcibly  enunciated  by  Henry  L. 
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Dohcrty  a  year  previously  at  a  meeting  of  the  Ohio  Gas  Light 
Association.  A  large  distribution  system  is  now  being  planned  for 
a  western  city  contemplating  12  and  16-inch  feeders  and  2-inch 
wrought-iron  distributing  mains,  this  arrangement  having  been 
determined  upon  as  the  most  economical. 

Thawing  Services  by  Electricity. — This  is  an  application  of 
electricity  that  has  been  made  witliin  the  past  five  years,  having 
been  first  introduced  at  Madison  in  1899,  and  later  in  other  north- 
ern cities.  A  frozen  gas  service  covered  with  several  feet  of  frozen 
ground  is  a  serious  matter,  but  it  lias  been  demonstrated  that  by 
passing  a  current  of  electricity  through  the  pipe  it  can  be  quickly 
heated  to  a  temperature  sufficient  to  melt  the  frozen  water  or  mois- 
ture within  it,  and  at  a  cost,  with  proper  equipment,  not  to  exceed 
$5  or  $10,  and  as  low,  according  to  one  company's  occasional  ex- 
perience, as  80  cents. 

Trenching  Machines. — Improvements  have  recently  been  made 
in  power  machines  for  excavating  trenches  for  gas  mains,  and  one 
evince rn  will  this  spring  circularize  the  gas  companies  of  the 
country  with  advertising  matter  with  reference  to  their  machine 
for  this  purpose.  The  machine  operates  somewhat  like  a  vertical 
rotar\'  snow  plow,  can  be  had  of  various  sizes,  and  for  gas  com- 
panies in  the  larger  cities,  or  for  contractors  who  desire  to  bid  on 
such  work  for  the  various  gas  companies  in  one  neighborhood,  it- 
should  reduce  the  cost  of  the  trench  work  except  where  the  sot!  is 
rocky. 

Pm'ention  of  £/cc /roiy.frJ.^Un fortunately  but  little  progress 
has  been  made  in  the  prevention  of  the  electrolytic  destruction  of 
gas  pipes  by  the  return  current  of  electric  street  railways  operat- 
ing in  their  vicinity.  Various  makeshifts  and  palliatives  have  been 
resorted  to,  such  as  insulating  joints,  paints,  glazed  tile  coverings, 
tar  concrete,  etc.,  but  no  substantial  cure  for  the  trouble  has  been 
extensively  adopted,  not  so  much  because  it  is  a  physical  impossi- 
bility to  do  this  as  because  the  courts  have  not  yet  clearly  fixed 
the  responsibility  for  remedying  the  trouble  as  between  the  gas 
companies  and  street  railway  companies.  The  trend  of  court  de- 
cision is,  however,  to  place  the  obligation  for  the  prevention  of 
the  trouble  upon  the  latter.  An  authority  on  this  subject  writes 
as  follows  under  date  of  January  21,  1903; 

"I  regret  that  so  little  real  advance  has  been  made  during  the 
past  five  years  in  the  prevention  of  electrolysis  of  gas  pipes.  The 
responsibility  of  electric  railway  companies  for  damage  done  by 
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their  returning  currents  to  the  metallic  pipes  of  gas  companies  and 
water  companies  has  been  a  matter  of  vigorous  litigation  irj  State 
and  Federal  Courts  for  a  number  of  years  past,  but  in  no  case  has 
a  decision  been  arrived  at  which  is  final.  In  certain  cases  the 
courts  have  held  the  railway  company  responsible  for  damage,  but 
have  likewise  held  that  the  owners  of  the  pipes  must  co-operate 
with  the  railway  companies  to  prevent  the  damage.  This  has  left 
the  matter  as  much  in  the  air  as  ever, 

"It  is  commonly  recognized  that  complete  immunity  of  the 
pipes  from  injury  cannot  be  successfully  secured  while  the  return 
currents  of  the  railways  are  permitted  to  flow  through  the  rails  and 
earth.  It  is  likewise  recognized  that  the  damage  and  danger  may 
be  greatly  reduced  by  intelligent  installation  of  the  grounded 
return  circuit  of  the  railways  and  continuous  careful  supervision 
thereof.  Railway  companies  have  frequently  been  very  seriously 
negligent  in  the  way  in  which  their  return  circuit  has  been  in- 
stalled, and  they  have  been  equally  negligent  in  the  way  in  which 
they  have  permitted  their  return  circuits  to  become  deteriorated. 

"I  think  that  tlie  responsibility  of  the  railway  companies  will 
be  clearly  determined  by  judicial  decisions  within  the  next  two  or 
three  years,  and  we  may  then  expect  improvements  to  be  entered 
upon  which  have  been  entirely  neglected  in  the  past.  I  look  for- 
ward to  the  considerable  extension  of  the  conduit  double  trolley 
in  our  large  cities,  whereby  the  current  is  entirely  removed  from 
the  earth,  which  will  completely  remove  the  possibility  of  danger 
from  electrolysis  in  these  cities,  and  I  also  look  forward  to  the  use, 
to  some  degree  at  least,  of  the  double  overhead  trolley  in  some  of 
our  smaller  cities.  In  other  cities  I  imagine  that  the  railway  com- 
panies and  the  owners  of  pipes  will  come  to  some  suitable  compro- 
mise in  which  the  railway  company  will  acknowledge  its  liabilities 
and  will  join  the  owners  to  pay  the  expenses  of  continuous  super- 
vision and  repair  of  the  pipes." 

M.^NUFACTUHE. 

Inclined  Retorts. — Whatever  may  be  said  of  the  relative  merits 
of  inclines  and  horizontals,  the  use  of  tlie  former  has  increased 
considerably  during  the  past  five  years,  and  the  construction  of 
the  .system  has  been  improved  in  some  minor  particulars.  The 
retorts  are  made  no  longer  than  formerly,  which  is  said  to  be  an 
advantage,  the  Germans  now  making  them  as  long  as  18  feet  and 
the  English  as  long  as  20  feet.     The  heats  carried  in  inclined 
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benches  have  been  greatly  increased  and  their  construction  is 
tlierefore  ma<le  stronger,  with  larger  combustion  chambers.  The 
charging  apparatus  has  been  improved,  measured  charges  bj- 
means  of  the  "shot-pouch"  system  apparently  being  most  in 
favor.  A  small  hydraulic  ram  has  been  devised  for  moving  the 
slide  valves  on  the  coal-measuring  chambers,  and  one  has  also 
been  devised  for  discharging  the  coke  from  the  retorts  when  nec- 
essary. In  one  American  installation  the  side  walls  are  arranged 
to  carry  the  weight  of  the  upper  and  middle  retorts,  relieving  the 
bottom  retorts  of  this  burden  and  presiunabty  lessening  the 
troubles  due  to  expansion.  During  approximately  the  past  five 
years,  more  than  10,000  inclined  retorts  have  been  installed  in 
r.ngland.  lu  this  coiuitry,  inclined  retorts  are  in  operation  at 
I-ouisville,  Ky.,  and  installations  are  beiug  erected  in  New  York 
City  and  Lynn,  Mass.  At  least  three  foreign  inclined  retort  build- 
ing companies  are  now  represented  in  this  country  by  well-known 
American  gas-works  construction  firms,  and  two  of  our  home  com- 
panies are  now  prej)ared  to  buikl  inclines  after  their  own  designs, 
while  still  another  is  making  the  same  preparation.  Just  now, 
however,  as  is  well  known,  gas  engineers  are  disputing  among 
themselves  as  to  the  relative  economics  of  inclined  retorts  and 
horizontals  operated  by  machinery. 

Horlsonlal  Retorts,  Four  Tiers  l/iiih. — I'enches  of  eight  hori- 
zontal retorts  placed  four  tiers  high  have  been  use<l  in  England 
for  several  years,  but  have  only  within  the  past  _vear  been  adopted 
in  thi.'?  country,  where  they  have  suddenly  becocne  very  popular, 
many  persons  claiming  the  credit  of  their  "discovery."  This  style 
of  setting  is  now  being  installed  iu  Milwaukee.  Detroit  and  I.,ow- 
ell.  while  the  gas  companies  in  many  other  cities,  including  Cin- 
cinnati, have  decided  to  adopt  them  or  are  thinking  of  doing  so. 
Obviously  benches  of  this  construction  must  needs  be  operated  by 
machinery.    Their  advantages  are : 

(i)  The  s.ime  as  those  of  the  ordinary  l>ench  of  6's  over  the 
wide  arch  of  a  bench  of  y's. 

(2)     A  hiph  and  roomy  combustion  chamber. 

(3>     The  most  ea.sily  healed  of  any  form  of  bench,  and 

(4)     Economy  of  ground  space. 

Bench  fiirnislii)i-;s  and  Si'!tiii;^s. — There  has  been  little  im- 
provement in  the  construction  of  iK'nch  furnaces.  The  rear  clink- 
ering  bench,  the  nsc  of  which  began  in  Germany  and  Great  Britain 
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many  years  ago,  and  which  was  introduced  in  this  country  about 
15  years  ago,  is  gradually  becoming  popular.  In  recuperator 
benches  the  arches  over  the  furnaces  have  been  simplified,  with 
block  made  larger  and  burned  hard,  with  fewer  clay  joints  and 
larger  ports  for  theexit  of  the  gases  into  the  combustion  cham- 
bers. By  careful  selection  and  mixture  of  clays,  American  retorts 
and  settings  are  now  claimed  to  be  as  good  as  any  in  the  world. 

Cliar);iiig  and  Dratving  Machinery. — Considerable  progress 
has  been  made  in  the  introduction  in  this  coiuitry  of  charging  and 
drawing  machinery  and  in  improving  and  perfecting  the  machines 
themselves.  Machines  are  now  going  in  at  Milwaukee,  Detroit 
aiKl  other  cities,  and  many  of  the  smaller  companies  also  are  con- 
siiiering  their  adoption.  In  fact,  the  tendency  just  now  seems 
to  be  toward  horizontal  retorts,  especially  in  benches  of  8's,  and 
machine  charging  and  drawing,  rather  than  inclined  retorts.  The 
machines  have  recently  been  improved  by  lightening  their  recipro- 
cating parts,  improving  the  material  entered  into  their  construc- 
tion, replacing  chains  with  wire  ropes,  etc.  One  machine  has  been 
improved  by  the  addition  of  an  attachment  to  the  charging  scoop 
which  sprcacls  out  the  coal  as  the  scoop  is  withdrawn  from  the 
retort,  contributing  to  better  resuhs  when  heavily  charged.  An- 
other standard  make  of  machine  has  been  improved  by  increasing 
its  capacity  and  introducing  an  automatic  damping  device  on  the 
operating  cylinder  of  the  drawing  machine  which  makes  it  prac- 
tically impossible  to  damage  the  seat  of  the  retort,  and  at  the  same 
time  increasing  the  life  of  ail  the  reciprocating  parts  and  doing 
away  with  the  jar  at  the  end  of  the  stroke.  There  has  also  recently 
been  put  out  a  combined  charging  and  drawing  machine  which 
has  a  promising  future  on  account  of  its  adaptability  to  the  smaller 
sizes  of  retort  houses,  where,  in  the  past,  machine  charging  and 
drawing  has  not  been  practicable  on  account  of  the  first  cost  of 
machines  and  the  necessity  for  using  two  or  more  men  on  the 
separate  machines.  With  the  combined  machine,  one  man  is  ex- 
pected to  take  care  of  20  benches  in  a  single  line  or  15  to  18 
benches  where  it  is  necessary  to  mn  the  machine  over  a  turn-table 
and  return  on  the  opposite  side  of  the  house.  The  combined 
machine  will  cost  about  two-thirds  as  much  as  the  same  capacity 
in  separate  machines.  Compressed  air,  steam  and  hydraulic  pres- 
sure are  all  used  for  operating  the  different  makes  of  machines, 
each  having  its  advocates. 
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Coal  and  Coke  Conveyors. — With  the  enlargement  of  gas- 
works and  the  increasing  danger  from  labor  troubles,  machinery 
for  handling  coal  and  coke  is  coming  more  and  more  into  demand 
for  the  larger  works  and  is  being  considerably  improved.  For 
handling  coal  in  horizontal  runs,  the  belt  type  of  conveyor  is  in 
good  favor,  but  for  elevating  coal  and  coke,  as  well  as  for  moving 
them  horizontally,  gravity  and  self-filling  grab  and  shovel  buckets 
are  being  largely  used.  For  conveying  hot  coke  horizontally,  belt 
or  chain  conveyors  are  in  use  and  are  undergoing  considerable 
improvement.  Most  of  the  chain  conveyors  for  hot  coke  use  a 
flat-bottomed  trough  of  either  cast-iron  or  plate,  through  which 
the  coke  is  pulled  by  means  of  cross-bars  attached  to  one  or  two 
chains.  The  one-chain  conveyor  seems  to  be  an  irriprovement  over 
the  two-chain  for  the  reason  that  the  two  chains  do  not  Stretch 
equally  from  wear,  one  soon  becoming  longer  than  the  other, 
resulting  in  trouble  with  the  sprocket  wheels,  etc.  In  one  recently 
improved  conveyor  of  this  sort,  for  conducting  hot  coke  away 
from  the  retorts  and  quenching  it,  the  coke  is  partially  submerged 
in  about  4  inches  of  water  in  the  trough  and  is  pulled  along  so 
rapidly  (about  100  feet  per  minute)  that,  according  to  the  inventor, 
it  does  not  have  time  to  generate  steam  until  it  reaches  the  place 
provided  for  quenching  it.  The  absence  of  steam  is,  however, 
probably  due  to  the  quick  absorption  of  all  the  heat  in  the  coke 
by  the  comparatively  large  volume  of  cold  water  into  which  it 
falls.  Electricity  is  now  being  quite  generally  adopted  as  a  motive 
power  for  driving  coal  and  coke -conveying  machinery. 

Self-scaliug  Moulh-picccs. — These  are  being  gradually  im- 
proved, one  concern  having  recently  added  a  detachable  clamp  and 
locking  device  and  providing  a  bushing  in  the  lower  part  of  the 
operating  eccentric  that  will  give  equal  wear  in  both  top  and  bot- 
tom holes  of  the  cotter-bar. 

Hydraulic  Maifts. — There  have  been  no  noteworthy  improve- 
ments in  these,  but  the  -V-shaped  mains  are  coming  more  into 
favor,  and  one  concern  has  recently  designed  a  V-shaped  main  the 
bottom  of  each  section  of  which  slopes  gradually  from  both  ends 
toward  the  middle,  facilitating  the  withdrawal  of  the  heavy  tar. 

Exhausters. — There  has  been  quite  a  number  of  minor  im- 
provements in  exhausters,  tending  to  make  the  impellers  more  per- 
fect in  their  lines  and  work  and  delivering  a  higher  percentage  of 
tlieir  theoretical  displacement.     These  machines  are  now  being 
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made  in  a  greater  variety  of  sizes  and  designs  than  formerly, 
exhausters  delivering  as  high  as  500,000  feet  per  hour,  and  400 
feet  per  revolution,  being  now  in  use.  Exhausters  are  now  made 
that  are  vertical,  with  side  inlet  and  discharge,  and  also  horizontal, 
with  top  and  bottom  inlet  and  discharge.  Means  have  also  been 
improved  for  keeping  the  exhausters  in  proper  adjustment.  An 
automatic  regulating  device  for  exhausters  has  recently  been  put 
into  use  that  is  said  to  be  quite  an  improvement  over  the  familiar 
Huntoon  bucket.  It  is  something  like  a  natural  gas  regulator,  with 
a  sheep-skin  diaphragm  that  admits  of  a  long  range  of  movement 
of  the  valve  without  any  variation  of  the  resistance  on  the  dia- 
phragm. It  is  said  to  hold  the  pressure  constant  over  a  wide  range 
of  variation  of  steam  pressure  and  exhauster  speed. 

Tar  Extractors. — Modem  condensing  systems  provide  for  the 
removal  of  all  tar  before  the  gas  reaches  the  washer  scrubbers, 
thus  making  the  latter  more  efficient.  The  familiar  P.  &  A,  tar 
extractor,  as  used  in  this  country,  has  recently  been  improved  to 
conform  to  its  construction  in  Germany.  A  tar  and  carbonic  add 
extractor  has  been  introduced,  as  well  as  a  new  tar  extractor  in 
which  the  gas  passes  through  a  rain  or  drip  filled  with 
liquid  spray.  One  works  has  recently  installed  a  centrifugal  tar 
extractor  that  gives  the  gas  a  whirling  or  spiral  motion,  throwing 
the  tar  globules  out  against  the  sides  of  the  pipe,  where  they 
impinge  and  flow  down  the  sides  of  the  pipe.  Another  experimenter, 
thinks  he  has  found  a  centrifugal  tar  extractor  and  exhauster  com- 
bined, one  apparatus  serving  both  purposes. 

Scrubbers  and  iVashers. — The  efficiency  of  tower  scrubbers  has 
been  greatly  increased  by  the  use  of  an  automatic  flushing  device 
such  as  was  described  at  the  meeting  of  the  Ohio  Gas  Light  Asso- 
ciation in  1901.  A  revolving  brush  washer-scrubber,  originally 
brought  out  in  England,  is  also  finding  great  favor  in  this  country. 
Systems  of  condensing,  scrubbing  and  washing  have  recently  been 
so  much  improved  that  the  oxide  purifiers  have  much  less  work  to 
do  than  formerly  and  coals  containing  so  much  sulphur  that  they 
could  not  heretofore  be  economically  used  for  gas  manufacturt; 
can  now  be  profitably  utilized  for  this  purpose. 

PHnfica/io (I. ^Considerable  progress  has  been  made  in  purifica- 
tion processes  and  apparatus  during  the  past  five  years.  Probably 
the  most  important  process  improvement  is  the  one  in  which,  as 
the  inventor  expresses  it,  "the  purified  gas  revives  the  foul  oxide." 
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As  3  matter  of  fact,  of  course,  it  is  the  slight  percentage  of  air  in 
the  gas  that  does  the  work,  and  frequent  emptying  and  refilling  of 
the  box  is  avoided  by  i)eriodically,  or  as  often  as  necessary,  revers- 
ing the  flow  of  the  gas,  by  which  means  the  oxide  in  each  half 
of  the  box  is  alternately  fouled  and  revived,  one-half  fouhng  while 
the  other  half  is  reviving,  and  z-icc  versa.  Xo  special  design  of 
box  is  essential  for  this  process,  but  the  round  or  "cheese-box" 
form  is  being  generally  used.  The  so-called  "duplex  box"  is  also 
coming  into  use,  in  which  there  are  two  beds  of  oxide,  one  above 
tlie  other,  the  gas  entering  between  them  and  dividing  iiito  two 
streams,  one  stream  jtassing  upwards  and  the  other  downwar<ls. 
This  secures  a  slower  rate  of  flow  for  a  given  area  of  box.  In  fact 
the  present  tendency  of  purifying  box  construction  is  toward  com- 
pactness. These  "donble-deck"  or  duplex  boxes  are  now  being 
built  as  dee]>  as  1 1  feet  6  inches,  permitting  two  oxide  beds  each 
5  feet  in  de])Ch.  Within  the  jreriod  under  consideration  the  novel 
form  of  purifying  box  described  at  the  meeting  of  the  Ohio  Gas 
Light  Association  in  rH()S  has  been  successfully  introduced  in 
several  cities,  and  one  of  the  most  radical  departures  of  recent 
times  from  customary  purification  practice  has  been  made  in  con- 
nection with  these  boxes  by  disi)ensing  with  the  purifying  house 
itself.  This  has  been  done  at  MacHson,  Wis.,  where  boxes  of  this 
construction  have  been  successfully  used  out  of  doors  throughout 
the  past  winter,  the  purifying  house  being  purposely  omitted. 
The  boxes  are  double,  constituting  virtuall\'  one  box  20  feet 
square  and  13  feet  6  inches  deep,  supported  on  columns  6  feet  6 
inches  high,  the  space  underneath  being  used  for  dumping  the 
oxide.  The  boxes  are  lagged  with  pine  sheeting,  the  total  cost  of 
which  was  only  $250,  and  the  space  underneath  them  is  enclosed 
by  wooden  doors  hung  on  weights  so  that  they  can  be  raised  and 
lowered  hkc  ordinary  windows.  Steam  coils  have  been  placed  in 
this  space  for  use,  if  necessary,  in  keeping  the  boxes  warm,  but 
on  only  one  or  two  occasions  during  the  past  cold  winter  was  the 
steam  turned  on  as  a  precautionary  measure,  the  temperature  of 
the  gas  at  the  outlet  of  the  boxes  running  generally  20  degrees 
higher  than  at  their  inlet,  without  the  use  of  steam.  The  success- 
ful operation  of  these  boxes  under  the  circumstances  described 
seems  to  indicate  that  purifying  houses  are  wholly  unnecessary. 
About  four  years  ago,  at  Columbus,  Ind.,  and  more  recently  at 
New  Orleans,  there  has  been  introduced  a  box  of  the  ordinary 
shape  but  of  a  very  cheap  construction,  with  cement  bottom  and 
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sides  and  employing  dry  lute  covers.  Dry  lute  covers  are  being 
useti  to  a  considerable  extent  in  England,  and  experience  with 
them  indicates  that  they  can  be  employed  with  advantage  and 


Tliere  have  been  some  recent  improvements  in  purifier  trays, 
a  new  type  having  recently  been  patented  by  a  member  of  the 
Ohio  Gas  Light  Association.  There  is  said  to  be  a  decided  tend- 
ency at  present  toward  the  use  of  heavier  trays ;  as  in  the  English 
practice,  trays  2  inches  deep  being  used,  with  the  slats  thinner  and 
closer  tc^cther  than  in  the  ordinary  trays. 

Station  Meters. — A  noteworthy  improvement  has  been  made 
during  the  past  five  years  in  station  meters,  by  the  invention  of  a 
3-compartment  drum  which  is  said  to  increase  the  capacity  of  the 
ordinary  station  meter  from  30  to  50  per  cent.  I  have  thus  far 
been  unable  to  obtain  a  detailed  description  of  the  device,  but 
there  is  no  question  that  it  constitutes  a  desirable  and  important 
improvement.  There  seems  to  have  been  no  progress  made  in 
the  perfecting  and  developing  of  proportional  meters,  although  at 
least  one  prominent  gas  engineer  is  now  at  work  upon  a  new  type 
which  he  thinks  will  prove  a  solution  of  the  problem. 

Gas  Holders. — Probably  the  important  development  in  gas 
holder  construction  during  the  past  five  years  is  the  metal-to- 
metal  riveting  of  the  holder  shells  ■and  crowns  without  any  paint 
or  mixture  of  any  kind  between  the  sheets.  One  concern  has  also 
made  a  new  design  of  goose-necks  that  obviates  the  use  of  adjust- 
ments for  the  rollers,  thus  avoiding  the  danger  of  the  rollers  being 
]>ut  out  of  proper  adjustment  by  incompetent  workmen  or  othcr- 
Avise.  Proposed  cement  holder  tanks  do  not  seem  to  be  making 
much  headway. 

Vahes. — An  iniprovo<l  gioI>e  valve  has  recently  come  upon 
the  market  with  renewable  parts  throughout,  including  the  valve 
seat,  and  which  can  be  i)acked  under  pressure  while  wide  open. 

An  Ohio  company  has  recently  boon  incorporated  to  manu- 
facture a  safety  valve  for  house  service  pipes,  its  purpose  being 
to  automatically  cut  off  the  flow  of  gas  entirety  if  for  any  reason 
the  pressure  in  the  mains  should  be  considerably  decreased,  or  if 
the  flow  of  gas  should  he  temporarily  interrupted. 

There  has  been  a  great  improvement  in  the  ordinary  large 
gate  valves  and  a  decided  improvement  in  water-cooled  valves  for 
hot-blast  work,  one  concern  manufacturing  several  ^-arieties  of 
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the  latter,  in  some  of  which  the  body  of  the  vah-e  only  is  kept 
■cooled,  and  in  others  both  body  and  valve  seat,  by  streams  of 
■water  passing  through  cases  surrounding  them.  Another  form 
permits  the  renewal  of  the  seat  of  the  valve  when  the  old  seat 
■wears  out. 

Various  ingenious  multiple  purifier  valves  have  also  recently 
lieen  devised  for  directing  and  reversing  the  flow  of  gas  in  various 
ways  through  purifying  boxes.  And  in  this  connection  it  should 
be  stated  that  the  days  of  tlie  old-fashioned  center-seal  seem  to  be 
numbered,  its  place  to  be  taken  by  these  improved  valves,  which 
produce  a  more  flexible  means  of  handling  the  gas  in  accordance 
with  the  present  advanced  knowledge  and  practice  in  gas  purifi- 
cation. 

Slop-cocks. — Stop-cocks  have  been  improved  by  making  them 
of  better  metal,  grinding  them  more  perfectly,  leaving  larger  gas- 
ways  and  making  them  of  a  greater  variety  of  weights  for  various 
purposes. 

Photometry. — There  has  been  much  progress  made  in  the 
development  of  the  principles  and  practice  of  photometry  during 
the  past  five  years,  but  before  this  art  shall  be  perfected  it  is  not 
unlikely  that  gas  men  wilt  have  no  further  use  for  it,  as  they  may 
by  that  time  be  determining  the  value  of  their  product  by  means 
of  the  calorimeter  rather  than  the  photometer.  The  recent  prepress 
and  present  needs  of  photometry  are  well  set  forth  in  the  following 
extract  from  a  letter  received  last  month  from  Prof.  C.  P.  Mat- 
thews, of  Perdue  University: 

■'We  are  still  very  far  from  the  realization  of  a  satisfactory 
primar\-  standard  of  light,  although  distinct  prepress  has  been 
made  in  this  direction  during  the  past  few  years.  The  advent  of 
several  new  light  sources  of  the  whiter  hues  has  accentuated  the 
difficulties  heretofore  experienced  in  photometry  from  color  differ- 
ence. Existing  standards  are  not  of  the  same  hue  as  these  new 
illuniinants.  There  is  evident  need  of  a  new  standard  having  a 
quality  or  color  that  is  a  mean  among  the  qualities  possessed  by 
sources  of  light  in  common  use.  As  we  are  not  likely  for  jesthetic 
reasons  to  tolerate  sources  that  lie  without  the  present  range  of 
color,  it  would  seem  that  the  titne  is  ripe  for  the  development  of 
such  standard,  if  that  be  possible. 

"The  candle  and  the  carcel  lamps  are  rapidly  passing  from 
use  as  light  standards.  In  their  place  have  risen  the  pcntane 
standards,  approved  by  the  gas  experts,  and  the  Hefner  amyl- 
acetate  lamp,  provisionally  indorsed  by  the  electrical  fraternity. 
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"The  need  of  uniform  secondary  standards  bearing  the  stamp 
of  official  approval  is  likely  to  be  met  by  the  National  Bureau  of 
Standards  at  Washington,  which  will  soon  be  in  a  position  to 
supply  standardized  incandescent  lamps  for  photometric  purposes. 
Such  lamps  are  well  adapted  to  the  photometry,  of  the  incandes- 
cent lamp  or  the  naked  gas  flame.  They  are  unsatisfactory  for 
studies  of  mantle  burners  or  the  electric  arc,  owing  to  the  color 
differences  alluded  to  above.  -The  existence  of  a  common  source  of 
secondary  standards  will  do  much  to  unify  photometric  measure- 
ments and  to  lift  them  from  the  region  of  doubt  and  uncertainty 
in  which  they  have  so  long  resided." 

Low  Candle-poivcr  Cas. — As  the  result  of  the  large  use  of 
incandescent  burners  and  the  increasing  use  of  gas  for  fuel  pur- 
poses, a  high  candle-power  gas  is  no  longer  essential,  and  the 
demand  for  a  low-priced  gas  that  may  be  used  yet  more  exten- 
sively for  fuel  has  in  the  last  few  years  brought  about  a  decided 
change  in  our  ideas  as  to  candle-power,  the  tendency  now  being 
to  decrease  the  candle-power  and  the  cost  while  maintaining,  so  far 
as  possible,  the  calorific  value.  In  some  large  cities  in  Germany 
as  low  as  lo-candle  gas  is  distributed.  Quoting  from  a  leading 
English  gas  journal  of  December  28,  1901 :  "There  appears  now 
to  be  an  overwhelming  weight  of  technical  opinion  in  favor  of 
low  candle-power  gas,  or  at  least  in  favor  of  a  supply  by  each 
individual  gas  undertaking  of  that  candle-power  which  its  posi- 
tion as  regards  coal  supply  renders  the  cheapest,  irrespective  of 
candle-powers,  within  limits— limits  which  some  would  put  at  14 
candles,  some  at  12  and  some  as  low  as  10."  The  South  Metro- 
politan Gas  Company  some  time  ago  obtained  Parliamentary 
sanction  for  reducing  the  candle-power  of  their  gas  from  16  to  14 
and  Parhament  is  now  being  petitioned  by  several  other  companies 
to  allow  them  to  distribute  13-candle  gas.  While  these  candle- 
powers  would  be  too  low  for  this  country  at  present,  as  the  public 
mind  has  not  been  educated  to  accept  them,  yet  the  tendency 
■undoubtedly  is  downward,  and  this  may  account,  in  part,  for  the 
present  noticeable  return  to  coal-gas  works  construction  that  is 
reported  by  the  gas-works  builders  of  this  country. 

Ammonia  Concentrators. — Ammonia  concentrators  have  been 
improved  chiefly  as  to  their  durability,  some  types  being  now 
made,  in  all  their  parts,  wholly  of  cast-iron  and  lead. 

Cyanide  Extraction. — There  has  been  considerable  recent  ad- 
vancement in  the  extraction  of  cyanide  compounds  from  illumin- 
ating gas,  although  progress  in  this  direction  seems  to  have  been 
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wholly  confined  to  European  countries.  Those  companies  which 
have  engaged  in  the  business  are  said  to  have  found  it  profitable. 
One  company  is  said  to  be  netting  $40,000  per  year  out  of  a  make 
of  a  1,000,000,000  feet  of  gas,  by  the  manufacture  of  yellow  pnis- 
siate  of  potash.  Cyanide  compounds  are  now  being  successfully 
and  profitably  obtained  from  the  spent  oxide,  from  the  ammon- 
iacal  liquor  and  directly  from  the  gas  itself.  One  American  gas 
chemist  explains  that  the  reason  cyanide  extraction  is  not  being; 
,  taken  up  by  gas  companies  in  this  country  at  present  is  that  a 
process  is  now  being  tried  for  making  cyanide  out  of  ammonia  by 
the  aid  of  metallic  so<lium  manufactured  elect rotlytically  at  Nia- 
gara Falls,  and  as  this  process  seems  thus  far  to  promise  success, 
American  gas  companies  are  hesitating  to  invest  any  money  in 
the  business. 

Il'atcr-gas  Apparatus  and  Processes. — There  seems  to  haw 
been  no  radical  improvements  made  in  water-gas  apparatus  during 
the  past  five  years.  One  concern  has,  however,  brought  out  what 
thej'  term  a  high  carbureter  design,  in  which  the  carbureter  and 
superheater  have  been  so  extended  as  to  crack  up  the  oil  at  the 
lowest  temperature  possible,  therebj'  retaining  the  heavy  hydro- 
carbons. It  also  has  a  "wart"  or  "riser"  connection  between 
the  generator  and  carbureter  which  is  said  to  practically  prevent 
the  carrying  over  of  ashes  and  cinders  to  the  carbureting  brick. 
They  have  also  introduced  what  they  term  a  divided  blast  con- 
struction, which  consists  of  hollow  bearing-bars  connected  with  a 
blast  box  located  in  the  lining.  The  bearing-bars  have  small  open- 
ings opposite  the  spaces  in  the  grate  bars,  through  which  the  air 
is  uniformly  distributed  under  the  entire  grate.  An  eastern  con- 
cern has  recently  introduced  what  they  call  on  "economizer,"  its 
purpose  being  to  utilize  the  heat  that  is  generally  blown  up  the 
chimney  when  blasting  up  the  ordinary  water-gas  apparatus.  They 
turn  this  hot  blast  through  a  shell  containing  a  series  of  cast-iron 
tubes  through  which  the  feedwater  to  the  boiler  passes,  thereby 
utilizing  to  excellent  advantage  {so  it  is  claimed)  this  otherwise 
wasted  heat.  There  are  now  two  new  oil  sprays  on  the  market  for 
spraying  oil  into  the  carbureter,  both  of  which  are  said  to  be  very 
effective  and  advantageous.  One  original  and  enthusiastic  experi- 
menter reports  that  he  is  now  constructing  a  plant  on  a  fairly 
large  scale  by  which  he  hopes  to  make  water-gas  by  a  continuou& 
process.    In  California  there  is  now  in  quite  extensive  use  a  new 


;vGooi^Ic 


NINETEENTH  ANNUAL  MEETING  4^5 

procesg  for  making  water-gas  wholly  out  of  California  crude  oil 
without  any  solid  fuel  whatever,  but  I  have  been  unable  to  obtain 
a  description  of  the  apparatus  and  its  operation. 

The  Dellwik  process  of  water-gas  manufacture,  introduced 
within  the  past  five  years,  has  for  some  reason  been  tried  only 
experimentally  in  this  country,  not  having  been  regularly  adopted, 
so  far  as  I  know,  in  any  plant.  But  in  England,  and  more  espe- 
cially in  Germany,  the  process  is  gaining  headway  and  promises 
much  for  economy  in  water-gas  manufacture.  Under  this  process, 
which  increases  the  velocity  of  the  air  blast  when  blowing  up  the 
generator  fuel  to  incandescence,  the  COj  does  not  have  time  to 
decompose  to  CO,  and  thus  a  much  greater  proportion  of  heat 
than  with  the  ordinary  process  is  imparted  to  the  fuel  bed,  where 
it  is  needed,  instead  of  being  sent  forward  to  the  carbureter  and 
superheater  where  so  much  heat  is  not  needed,  and  thus  a  great 
waste  of  heat  is  prevented.  The  capacity  of  the  apparatus  is  also 
thereby  increased,  which  means  a  saving  in  cost  of  labor  and  in 
radiation  of  heat  from  the  apparatus.  A  prominent  American  gas 
engineer  writes  me  as  follows : 

"The  Dellwik  process,  to  my  mind,  is  a  fundamental  dis- 
covery in  gas  making.  But  it  seems  hardly  fair  to  regard  it 
merely  as  a  discovery  in  gas  inaking,  for  it  will  have  even  a 
greater  influence  upon  fuel  economics  and  other  industries  than 
in  the  gas  business.  The  discovery  of  this  process  is  certainly 
more  important,  in  my  opinion,  than  any  other  discovery  since 
the  invention  of  the  Low  machine." 

By-product  Coke  Orcns.— An  idea  of  the  progress  of  by- 
product coke  ovens  in  this  country  maj'  be  gathered  from  the  state- 
ment that  in  1901  only  about  5.4  per  cent,  of  the  total  metallurgical 
coke  manufactured  was  made  in  by-product  coke  ovens,  whereas 
it  is  estimated  by  the  best  authority  that  with  the  ovens  that  have 
since  been  completed  and  that  are  now  being  built  the  additional 
production  will  be  such  as  to  bring  the  amount  to  13  per  cent,  of 
the  total.  Five  years  ago  gas  companies  looked  upon  by-product 
coke  ovens  as  being  simply  an  adjunct  of  the  iron  and  steel  busi- 
ness, but  they  are  now  beginning  to  adopt  them  for  the  manu- 
facture of  their  own  gas  in  those  localities  where  there  is  a  large 
use  for  coke.  It  is  confidently  predicted  by  one  man  engaged  in 
the  business  that  this  process  of  making  gas  will,  from  now  on, 
be  rapidly  adopted  by  many  of  the  gas  companies  of  this  country. 
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There  are  now  two  or  three  different  by-product  coke  oven  pro- 
cesses in  operation  in  the  United  States  and  many  improvmcnts 
have  been  made  in  them  during  the  past  five  years.  The  size  of 
the  ovens  themselves  has  been  considerably  increased  and  fire-brick 
and  settings  for  their  construction  are  now  being  made  in  tliis 
country  equal  to  those  obtainable  from  abroad,  and  much  cheaper. 
In  one  process  the  benzol  is  extracted  from  that  portion  of  the 
gas  which  is  evolved  during  the  last  half  of  the  carbonization  and 
is  used  to  enrich  the  gas  evolving  during  the  first  half  and  that  is 
intended  for  illuminating  purposes.  An  under-fired  principle  has 
been  adopted  by  means  of  which  the  gas  used  for  heating  the 
ovens  is  burned  practicallj'  with  a  Eunsen  flame.  The  foul  gas 
mains  have  been  elevated  to  avoid  the  formation  of  pitch  and  a 
new  quenching  car  that  is  a  great  improvement  over  the  old  form 
has  been  put  into  use. 

The  growth  of  the  by-product  process  in  this  country  since 
1897  has  been  as  follows : 

Year.  Xumber  of  Completed  Ovens. 

1897 280 

1898 520 

1899 1,020 

1900 1,085 

1901  1. 165 

producing  1,179,900  tons  of  coke. 

At  the  close  of  1901,  there  were  also  1,533  ovens  in  course  of 
erection,  being  considerably  more  than  tlie  total  number  then  in 
use.  There  are  now  (March,  1903)  2,232  of  these  coke  ovens  in 
operation  in  this  country,  having  a  capacity  for  carbonizing  about 
13,400  tons  of  coal  per  day ;  and  1,286  additional  ovens  are  beii^ 
erected  at  the  present  time. 

Gas  Producers. — During  the  past  five  years  the  following  im- 
provements have  been  made  in  gas  producers : 

(i)  The  mechanical  handling  of  coal  and  ashes  has  been 
improved  and  more  nearly  perfected. 

{2)  An  automatic  feeding  and  coal-distributing  device  has 
been  put  into  successful  use. 

(3)  An  automatic  water-Kxx>!ed  motor-driven  stirrer  has  been 
devised  and  put  into  use,  increasing  the  capacity  of  the  producer 
about  20  per  cent.,  conducing  to  a  uniform  quality  of  gas  produced 
and  decreasing  labor. 
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(4)  The  Mond  gas  producing  apparatus,  saving  the  by- 
products, has  been  improved  and  largely  introduced,  especially  in 
Europe.    Detroit  also  has  a  plant  of  this  character. 

(5)  An  arrangement  has  been  devised  for  operating  the 
■entire  producer  apparatus  under  a  partial  vacuum,  the  air  and 
■steam  being  sucked  through  the  fuel  bed  by  the  engine  itself,  thus 
■doing  away  with  the  boiler  and  holder,  the  steam  being  produced 
by  an  open  heater  close  to  the  producer. 

(6)  Producers  have  been  adapted  to  the  manufacture  of  gas 
•out  of  peat. 

MISCELLANEOUS, 

Odds  and  Ends  from  England. — English  gas  journals  state 
that  one  experimenter,  working  up  an  idea  advanced  by  Professor 
Lewes,  seems  to  have  discovered  a  practical  process  for  success- 
fully converting  coal-tar  into  illuminating  gas  by  means  of  a 
modified  water-gas  generator.  Also  that  a  well-known  engineer 
has  devised  a  reversible  condenser  for  the  extraction  of  naphtha- 
line from  the  gas  that  has  successfully  withstood  a  year's  work- 
ing test.  Professor  Lewes  also  seems  to  have  hit  upon  a  success- 
ful method  of  enriching  water-gas  by  passing  it  through  coal-gas 
retorts  during  the  process  of  carbonization.  At  Tipton,  an  admix- 
ture of  about  30  per  cent,  of  blue  water-gas  with  coal-gas  is  being 
made  in  this  manner,  and  the  mixture  is  brought  up  to  the  candle- 
power  of  the  original  coal-gas  by  the  use  of  only  about  one-third 
of  a  gallon  of  benzol  per  1,000  feet  of  blue  water-gas. 

Acetylene  Lighting. — There  has  been  much  progress  in  acety- 
lene lighting  during  the  past  five  years.  In  fact,  practically  all 
of  the  progress  it  has  thus  far  made  has  necessarily  been  accom- 
plished during  the  period  named,  as  it  was  only  seven  years  ago 
that  a  cheap  method  was  discovered  by  manufacturing  calcium 
carbide,  The  annual  production  of  calcium  carbide  in  this  coun- 
try is  about  20,000  tons,  in  Europe  about  50,000  tons.  Notwith- 
standing this  increased  production,  its  price  has  not  been  materially 
reduced,  being  now  in  quantity  about  $65  per  ton.  '  In  1898  there 
were  but  two  small  plants  in  this  country  for  manufacturing 
acetylene  and  distributing  it  as  an  illuminant  by  means  of  pipes 
in  the  streets ;  now  there  are  56  towns  and  villages  lighted  with  it, 
the  largest  being  Wabash,  Indiana,  with  a  population  of  8,600.  In 
Spain  a  city  of  14,300  is  being  lighted  with  it,  besides  many 
^smaller  towns.    In  1901  it  was  lighting  47  towns  in  Germany  and 
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26  in  France.  Its  use  for  portable  and  isolated  lighting,  such  as 
carriages,  railway  coaches,  country  residences  and  chib  houses, 
has  greatly  increased  and  the  means  for  its  manufacture  and  con- 
sumption have  been  greatly  improved.  It  has  been  discovered  that 
a  mixture  of  one  part  of  acetylene  to  three  parts  Pintsch  gas 
makes  a  much  better  illuminant  for  railway  coaches  than  either 
of  these  gases  alone,  and  this  mixture  is  being  largely  adopted 
for  car  lighting  in  Gennany  and  France.  Probably  the  best  and 
most  authentic  statement  of  the  recent  progress  of  acetylene  light- 
ing is  the  following  made  by  Prof.  Vivian  B.  Lewes  in  a  lecture 
delivered  in  December,  1902 : 

"Althongh  much  hampered  in  its  progress  by  the  determined 
booming  of  improper  forms  of  apparatus  that  gave  rise  to  much 
trouble  and  waste,  it  has  gone  forward  without  a  check,  and 
improvements  have  been  made  in  all  directions.  There  are  several 
generators  now  on  the  market  which  will  leave  little  or  nothing  to 
be  desired  in  their  construction,  as  they  are  both  simple  and  effec- 
tive, and  for  country  house  lighting  the  beauty  of  the  light  has  led 
to  its  firmly  establishing  itself  as  a  favorite.  In  the  early  days 
bad  generators  and  smoking  of  the  burners  proved  difficulties,  but 
the  improvements  in  burners  as  welt  as  in  generators  have  been 
of  a  marked  character,  and  besides  the  excellent  burners  of  con- 
tinental origin  Bray  is  now  making  some  excellent  ones  which 
show  an  improvement  on  the  older  forms  of  burner  in  tliat  the}' 
can  be  turned  down  without  smoking.  This  will  do  away  with 
the  inconvenience  which  was  inseparable  from  the  older  forms  of 
burners,  of  either  having  to  turn  out  the  jet  or  leave  it  burning 
at  its  full  size." 

Acetylene  for  general  distribution  and  use  does  not,  however, 
seem  to  obtain  a  foothold  where  ordinary  coal  or  water-gas  is 
obtainable. 

Municipai  Ownership  of  Gas-li'orks.—Thcre  seems  to  be  no 
tendency  toward  municipal  ownership  of  gas-works  in  this  coun- 
try, there  having  been  but  one  such  transfer  in  the  last  few  years, 
that  being  the  recent  case  of  Holyoke,  Mass.  Taking  into  consid- 
eration the  leasing  of  a  private  company  of  the  Philadelphia  Gas- 
Works,  there  is  mnch  less  now  being  made  by  municipalities  in  this 
country  than  there  was  a  few  years  ago.  In  Great  Britain  and  Ire- 
land the  transfer  from  private  to  public  ownership  is  proceeding 
so  slowly  as  to  be  hardly  noticeable,  and  the  percentage  of  munici- 
pally owned  gas-works  is  much  smaller  than  the  advocates  of 
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municipal  ownership  would  have  us  believe,  being  only  about  17 
per  cent,  of  the  total. 

Conclusion. — The  foregoing  siimniary  indicates  that  recent 
progress  in  the  gas  business  has  been  chiefly  along  the  following 
Hues : 


Gas  engines, 
"Arc"'   gas   lamps. 
Uses  of  gas  for  fuel, 
I'rodiicer  gas, 


Low  candle-power  gas, 
High-pressure  distribution, 
By-product  coke  ovens, 


For  assistance  in  the  collection  of  data  for  this  report  I  hereby 
publich'  acknowledge  my  indebtedness  to 


The  editors  of  the  American 

and  English  gas  journals. 
Western  tias  Construction  Co,, 
Tile   Green   Fuel   Economizer 

Co., 
Semet-Solvay    Co., 
The  United  Coke  and  Gas  Co., 
California   Light  and  Fuel  Co., 
National   Machine  Works, 
I-loyd  Construction  Co., 
Riter-Conley  Mfg.  Co., 
Parson  Manufacturing  Co., 
Michigan  Ammonia  Works, 
P.  H.  &  F.  M.  Roots  Co., 
li.  F.  Sturtevant  Co., 
The  Connersville  Blower  Co., 
E.  P.  Gleason  Mfg.  Co., 
Welsbach   Co.. 
Fred  Bredel  Co., 
Parker -Russell     Mining     and 

Mfg.  Co., 
The  Brown  Hoisting  Machine 

Co.. 
The  Ludlow  Valve  Mfg.  Co., 
H.  Mueller  Mfg.  Co., 
Connelly    Iron     Sponge    and 

Governor  Co., 
The  Bristol  Co., 
Municipal  Eng.  and  Contract- 
ing Co., 
Jacobson  Machine  Mfg.  Co., 


Welsbach  Street  Lighting  Co. 

of  America, 
Wm.  M.  Crane  Co.. 
Maryland    Meter   Co., 
Hehne  &  Mcllhenny. 
Reeve;  Manufacturing  Co., 
Keystone  Meter  Co,, 
The  Gas   Machinery  Co., 
The  Deasv  Water  Heater  Co., 
Missouri  'Fire   P.rick  Co., 
Dellwik-Flcischer    Water- Gas 

Syndicate, 
Geo'  W.  W^hvtc, 

C.  H.  Williams, 
M.  E.  Malonc. 

D.  F.  ISrown, 

E.  G.  Van  Wie, 
W.  G.  Henry, 

F.  A.  Lemkc, 
Chas.  R.  Lindsay, 
A.  H.  Humphrey, 
Victor  Rettich, 
Geo,  S.  Barrows, 
F.  G.  Corbus, 
VV.  A.  Dory, 
Chas.  F.  Terhune, 
F.  H.  Shclton, 
Tohn  D.  Mcllhennv, 
E.  S.  Dicke\-, 
Arthur  E.  Shaw, 

S.  F.  Havward. 
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D.  C.  Jackson, 

C.  J.  R.  Humphreys, 
Allen  R.  Foote, 
Leigh  Wickham, 
Prof.  C.  P.  Matthews, 
Frederick  Egner, 

R.  B.  Brown, 
Chas.  F.  Pritchard, 
J.  C.  Adams, 
H.  A.  Carpenter, 

D.  R.  Russell, 
Fred   Bredel, 

Ball  Check  Light  Co., 
American  Gas  Light  Improver 

Co., 
Holophane  Glass  Co., 
D.  M.  Steward  Mfg.  Co., 
Kem  Incandescent  Gas  Light 

Co., 
Hamilton  Lighting  Co., 
General  Gas  Light  Co., 
Lindsay  &  Co., 
The   W el Im an -Seaver- Morgan 

Engineering   Co., 
Humphrey  Mfg.  &  Plating  Co., 
Detroit  Stove  Works, 
F.  &  L.  Kahn  &  Bros., 
Westinghoiise,    Church,   Kerr 

&  Co., 


Standard  Lighting  Co., 
R.  D.  Wood  &  Co., 
Union  Carbide  Co., 
The  Electro  Gas  Co., 
Pleuger  &  Henger  Mfg.  Co., 
Sunlight  Lava  Mfg.  Co., 

A.  M.  Gow, 
E.  F.  Lloyd, 
John  Cabot, 

B.  E.  Chollar, 
John  T.   Wilkin, 
Geo.  Osius, 

Dr.  F.  Schniewind, 
O.  N.  Guldlin, 
T.   Littlehales, 

C.  G.  Atwater, 
L.  P.  Lowe, 
E.  C.  Jones, 
Wm.  E.  McKay, 
C.  Detlwik, 
John  Dell, 
Wm.  A.  Miller, 
W.  E.  Steinwedell, 
C.   E.   Sanderson, 
E.  C.  Brown, 
Jas.  H.  Walker, 
C.   M.   Keller, 

C.  W.  Hinman, 
Henry  L.  Doherty. 


DISCUSSION, 

President  Andrews  : — We  have  just  heard  a  contribution  in 
gas  literature  which  I  think  will  always  remain  a  standard  for 
all  of  us  to  examine  on  any  point  of  general  information.  The 
subject  has  been  covered  so  thoroughly  that  I  do  not  see  much 
chance  for  discussion.  However,  if  any  one  has  any  questions  to 
ask  Mr.  Butterworth  as  he  is  fresh  in  the  details  surrounding 
these  figures,  they  will  now  be  given  an  opportunity  to  ask  them, 

Mr.  Stoxe; — Mr.  President,  in  regard  to  the  first  sentence  on 
page  r6,  with  reference  to  low-pressure  distribution  Mr.  Butter- 
worth  says :  "A  large  distribution  system  is  now  being  planned 
for  a  western  city  contemplating  12  and  16-inch  feeders  and  2-inch 
wrought -iron  distributing  mains;  this  arrangement  having  been 
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determined  upon  as  the  most  economical."  I  wondered  if  that 
"2-inch  wrought-iron  distributing  main"  was  not  too  light  or 
whether  it  is  a  misprint.    It  seems  to  me  that  is  rather  small. 

Mr.  Butterworth  : — It  is  no  misprint.  They  are  arranging 
to  put  in  2-inch  wrought-iron  distributing  mains.  It  is  the  city  of 
Denver,  Colorado.  They  are  to  be  distributing  mains,  to  be 
fed  by  the  other  mains.  The  pressure  will  be  about  normal  or 
whatever  is  considered  to  be  practicable.  It  is  not  a  high-pressure 
system.  The  longest  run  of  2-inch  pipe  is  an  average  of  a  half 
mile.  At  each  end  of  this  half  mile  of  2-inch  main  there  will  be 
a  feeder  line  making  the  feeder  lines  a  half  mile  apart. 

Mr.  McIlhenny  : — I  would  like  to  ask  for  a  little  more  infor- 
mation in  reference  to  street  mains.  Mr.  Butterworth  states  that 
a  safety  or  balanced  governor  is  now  being  placed  ahead  of  the 
usual  automatic  governor,  for  the  purpose  of  delivering  gas  to  the 
latter  at  a  constant  pressure.  I  would  like  to  ask  about  how  many 
such  arrangements  have  been  installed  that  Mr.  Butterworth 
knows  of? 

Mr.  Butterworth  : — I  cannot  state  the  number,  but  I  think 
Mr.  Hayward  probably  can  furnish  some  information  on  that  sub- 
ject. 

Mr,  Hayward  : — I  will  be  glad  to  answer  that  question.  The 
question  has  come  up  several  times  and  I  have  been  interested  in 
it  from  the  fact  that  the  large  number  of  holders  that  have  been 
constructed  during  the  last  two  or  three  years  have  been  three- 
lift  holders.  With  three-lift  holders  of  course  you  know  there  is 
a  diflference  of  pressure  and  it  often  runs  up  as  high  as  lo,  12  and 
14  inches  with  the  three-lifts.  That  is  because  of  the  different 
pressure  which  depends  upon  which  lift  is  cupped.  The  result  is 
that  the  inlet  pressure  on  the  automatic  governor  varies,  depend- 
ing upon  which  Hft  is  cupped  and  to  do  away  with  that  the  bal- 
anced governor  is  set  to  the  pressure  of  the  lowest  lift  or  the 
lowest  pressure,  so  that  the  other  two  beyond  the  cup  will  always 
give  a  uniform  pressure.  There  is  another  advantage  and  that 
is  the  matter  of  safety.  I  believe  in  Europe  they  call  it  the  safety 
governor.  In  case  of  any  accident  to  the  automatic  or  the  regu- 
lating governor,  the  pressure  will  never  be  greater  than  indi- 
cated by  the  safety  governor.  As  to  the  question  asked  by  Mr. 
Mcllhenny,  with  reference  to  how  many  have  been  installed,  I 
will  say  that  every  three-lift  holder  that  I  know  of  that  has  gone 
up  in  this  country  during  the  last  two  or  three  years  has  always 
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had  a  balanced  governor  ahead,  and  I  do  not  know  of  a  single 
case  where  there  is  an  exception  to  that  rule.  So  the  answer 
is  that  out  of  probably  fifty  governors  sold  this  year,  at  least  75 
per  cent,  of  the  governors  sold  have  been  sold  in  double  gov- 
ernors, a  balanced  governor  always  ahead  of  the  automatic.  I 
trust  I  have  made  this  perfectly'  clear  to  you. 

Me.  Perkins: — I  would  like  to  move  a  hearty  vote  of  thanks 
to  the  editor,  Mr.  Irvin  Biitterworth,  with  the  recommendation 
that  he  be  continued  in  office.  He  seems  to  have  covered  the 
ground  very  thoroughl)'  indeed,  an<l  I  think  this  is  one  of  the 
most  valuable  contributions  to  gas  literature  we  have  had  for 
years. 

Mr,  iltli.iiEXNY: — I  take  great  pleasure  in  seconding  the 
motion  as  well  as  the  recommendation. 

Mr.  BrTTKHWORTii :— 'Mr.  President,  if  remarks  are  in  order 
I  wish  to  say  that  I  am  not  anxious  for  the  job  another  year  at 
ail,    I  think  you  are  fining  a  man  for  trying  to  do  his  best. 

The  above  motion  was  then  unanimously  a<lopted. 

Pre.-^idext  .\ndk!:w.-;: — We  are  now  up  to  the  question  box 
under  the  editorship  of  Mr.  Dohcrty. 

Mr.  Duiiektv: — .\s  near  as  I  can  make  out  from  the  lists 
handed  in  the  question  which  received  the  most  votes  is:  "Are 
8-hour  shifts  desirable?" 

The  Association  then  listencil  to  the  reading  of  the 

QUESTRAN  BOX. 
nv  IIEXRV  L.  dohertv. 
Introduction, 
The  value  of  any  associatio    of  tl      cl  aracter  must  be  meas- 
ured by  the  services  it  can  ren  1  r    ts  n  e    hers.     While  attempt- 
iLig  to  advance  our  business  metl    d      t   s  s  rely  not  inconsistent 
to  endeavor  to  advance  our  Assoc  at  on  n  ethods.     It  is  reason- 
able to  suppose  that  the  members  of  tl  s   \ssociation  will  keenly 
appreciate  that  information  wl  cl    tie      1   st  desire.     Can  any 
committee  or  officers  of  an  association  predetermine  what  will 
be  most  prized  by  all  of  their  members?     I  think  not.     Some 
expression  must  be  obtained  individually  from  the  members.  This 
can  best  be  done  by  means  of  the  question  box.    The  idea  is  not 
a  new  one,  but  I  think  the  officers  of  this  Association  have  put 
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the  question  box  on  a  higher  plane  and  have  elaborated  its  scope 
far  beyond  the  comprehension  of  the  original  proposers  ideas. 
This  plan,  if  carried  to  its  logical  conclusion,  will  make  the 
annual  conventions  of  this  Association  an  exchange  market  for 
ideas  and  a  clearing  house  of  knowledge. 

The  benefits  of  co-operation  increase  faster  than  the  arith- 
metical increase  in  the  number  of  participants,  and  the  greatest 
good  will  result  from  the  greatest  degree  of  co-operation.  Within 
the  limits  of  our  own  meml}ership  we  may  not  find  the  best  solu- 
tions to  the  problems  which  confront  our  members,  but  in  our 
efforts  to  solve  the  problems  we  meet  we  must  certainly  benefit 
■  some  of  those  outside  of  our  membership  limit,  and  this  should 
be  sufficient  warrant  to  look  beyond  our  membership  for  co-opera- 
iton  and  assistance  and  I  think  we  wili  not  seek  this  help  in 
vain.  The  fraternal  ties  between  gas  managers  are  due  to  more 
rational  causes  than  Association  membership. 

The  ofTeriiig  to  this  convention  does  not  equal  my  expecta- 
tions, although  the  number  of  questions  asked  for  exceeded  my 
calculations.  It  has  been  found  impossible  to  supply  the  infor- 
mation requested  for  many  reasons.  The  time  was  short,  the 
plan  not  well  understood,  and  much  to  my  regret  I  have  been 
unable  to  secure  the  co-operation  of  many  able  gas  engineers 
fully  able  to  supply  the  information  wanted  with  but  slight 
inconvenience  to  themselves. 

Is  the  tendency  towards  a  less  strict  observance  of  profes- 
sional ethics? 

I  think  not.    I  hope  not. 

The  future  of  the  gas  business — the  very  existence  of  our 
Associations- — depends  upon  the  willingness  of  gas  managers  to 
give  freely  of  their  stock  of  knowledge.  I  hope  the  question  box 
idea  will  be  tried  another  year,  and  wc  will  again  ask  the  mem- 
bers of  the  gas  fraternity  for  assistance,  and  when  they  see  how 
earnest  we  are  and  how  unselfishly  we  use  the  information  thus 
secured  I  am  sure  we  will  not  ask  for  their  assistance  in  vain. 

I  cannot  refrain  from  commenting  upon  the  points  brought 
out  by  this  treatment  of  the  question  box.  Numerous  problems 
of  primary  importance  are  not  generally  understood,  and  my 
reason  for  saying  they  are  not  generally  understood  is  because 
all  gas  managers  and  gas  engineers  do  not  agree  in  their  views. 
Recognizing  this  condition,  I  very  naturally  found  myself  plan- 
ning some  method   for  its   remedy,   and   after  careful   thought 
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have  come  to  the  conclusion  that  we  should  establish  a  dqiart- 
ment  for  research  and  investigation  work,  and  this  matter  will  be 
treated  by  separate  recommendations  to  your  Association. 
A  slip  was  sent  out  asking;  for  general  information  as  follows: 
(i)  Each  company  is  requested  to  describe  their  method  of 
mapping  main,  showing  sj-mbols  used  to  designate  sizes  of  mains, 
drips,  specials,  etc.  The  object  of  this  is  to  evolve  some  standard 
method  which  can  eventually  be  adopted  by  all  companies. 

(2)  What  disposition  do  you  make  of  your  coke  breeze? 

(3)  Each  company  is  asked  to  make  a  list  of  all  purposes 
for  which  gas  is  used  in  their  town,  and  if  possible  to  give  the 
amount  of  gas  used  for  each  purpose.  The  object  of  this  inquirj\ 
is  to  open  up  generally  new  uses  for  gas  where  such  use  may 
now  be  confined  to  only  one  or  a  few  towns. 

(4)  What  sizes  of  coke  do  you  prepare  for  the  market  and 
by  what  names  do  you  designate  these  sizes?  The  object  of  this 
inquiry  is  to  recommend  some  standard  sizes  and  provide  stand- 
ard nomenclature  for  their  designation.  It  is  also  believed  that 
the  coke  market  can  be  advantageously  cultivated  if  standard 
sizes  of  coke  arc  prepared,  thus  enabling  stove  manufacturers  to 
properly  design  tlieir  stoves  for  the  standard  sizes. 

(5)  Let  each  company  describe  the  method  used  for  scurfing 
retorts,  with  data  regarding  frequency  of  scurfing  and  time  re- 
quired. 

(6)  What  special  form  of  furnace  grates  or  stokers  are  used 
for  burning  breeze,  and  what  is  its  fuel  value  in  comparison  with 
good  steam  coal? 

(7)  What  paint  do  you  paint  your  holders  with,  and  why  do 
you   prefer   it  ? 

Very  few  responses  were  received.  None  of  tlie  companies 
in  this  Association  seem  to  use  the  same  system  for  mapping 
mains.  I  cannot  see  but  what  conditions  are  so  nearly  the  same 
that  all  companies  could  advantageously  use  the  same  system. 
There  must  be  some  one  best  system,  or  some  best  system  can 
be  evolved  from  the  present  systems  in  use,  but  I  found  this  mat- 
ter to  be  beyond  the  scope  of  this  department.  I  will  make  a 
separate  recommendation  that  the  Association  take  up  this  matter 
with  the  idea  of  evolving  some  uniform  system  of  mapping  mains 
which  can  be  eventually  adopted  by  all  companies. 

Few  replies  were  received  regarding  the  disposition  of  coke 
breeze.     It  is  pretty  generally  used  as  a  fuel,  but  I  did  not  get 
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sufficient  information  on  tliis  matter  to  make  any  recommenda- 
tions. Coke  breeze  is  burned  under  the  boilers  for  steam  raising, 
but  I  could  not  ascertain  what  results  were  obtained  from  its  use. 
Some  companies  use  a  steam  jet  blower  and  an  ordinary  grate. 
Other  companies  find  it  possible  to  burn  their  coke  breeze  with 
a  natural  draft  and  a  fish-bone  grate.  The  Milwaukee  company 
are  burning  their  breeze  successfully  with  a  patent  hollow-grate 
bar.  The  Denver  company  bum  their  breeze  under  their  boilers, 
using  an  American  underfeed  stoker.  The  Detroit  company  use 
their  coke  breeze  in  their  water-gas  machine  and  apparently  to 
better  advantage  than  would  result  from  its  use  under  the  boilers. 
A  scoop  of  proper  design  is  Inserted  in  the  charging  door  of  their 
water-gas  machine  and  by  revolving  this  scoop  the  breeze  is 
deposited  around  the  edge  of  the  fuel  bed.  This  drives  the  blast 
to  the  center  and  they  apparently  increase  the  capacity  of  their 
(nachine  without  any  bad  results  wliatever,  and  the  breeze  fed 
to  their  generators  seems  to  have  the  same  value  as  good  coarse 
coke. 

(Juestion  \o.  3  of  the  general  information  brought  out  the 
EoUowing  uses  for  gas : 


Gas  engines, 
Ladle  furnaces, 
Confectioner's  boilers, 
Bakers'  fryers, 
Coffee  roasters, 
Hrazing  furnaces. 
Crucible  furnaces. 
Annealing  furnaces, 
Enameling  ovens. 
Drug  stills, 
IJeer  vat  dryers. 
Hard  oil  melters. 
Tailor's  gas  irons, 
Meat  broilers, 
Multiple  burners, 
Gas  water  heaters. 
Gas  grates, 
Laundry  stoves. 
Heating  type  metal. 
Curling  irons. 
Cigar  branding  machines, 
Linotype  machines. 


Banana  ripen  ers. 

Singeing  machines, 

Shampoo  dryers, 

Corset  bust  block  heaters. 

Beating  Incubators, 

Hotel  broilers. 

Water  urns, 

Embossing  leather. 

Heating  wax, 

Bakers, 

Heating  rivets. 

Vulcanizing   rubber, 

Welding, 

Heating  glue, 

Smelting, 

Melting  brass  and  babbitt. 

Water  heating. 

Blow  pipes, 

Case  hardening  furnace. 

Cigar  ligfiters. 

Cake  griddles. 

Chafing  disli, 
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Forge  for  rod  heating, 

Hot  steaming  press, 

Hair  dryer. 

Oven  furnace, 

Photography  burnishing. 

Sealing  wax  heaters, 

Ventilating  burner, 

Willow  chair  singer. 

Keg  branding, 

Candy  making. 

Soldering  iron  furnaces, 

Gas  forges. 

Assay  furnaces. 

Stereotyping  metal  mehers. 

Drying  ovens, 

China  kiln. 

Water  stills. 

Gas  laundry  mangles. 

Plaiting  and  crimping  rolls. 

Rendering  kettles. 

Dental  furnaces. 

Gas  ranges, 

I'ackus    heaters. 

Clothes   dryers, 

Portable  heaters, 

Barbers'  kettles. 

Glue  pots, 

Shoe  burnishing  machines. 

Soda  foimtains. 

Can  soldering  machines. 


Hat  shapers. 

Peanut  roasters. 

Cloth  sprayers  skirt  mfg., 

Heatirg  steam  tables. 

Coffee  urns, 

Heating  irons  for  polishing 
leather, 

Oyster  cookers. 

Enameling   and   jappanning, 

Heating  metal  plates. 

Re-sweating  tobacco, 

Heating  branding  irons. 

Babbitt  metal  melters, 

laboratories. 

Heating  tools. 

Tire  setting. 

Heating  glass  molds, 

Tempering, 

Band  shrinking  furnace. 

Carbonizing  furnace  for  car- 
bonizing electric  burners. 

Capsule  making, 

Dry  hot-air  baths. 

Gas  machine  for  hulling  beans. 

Hot  air  lamps, 

Muffle  furnace, 

Pure  food  mfg.. 

Steam  boilers. 

Toasters, 

\'ehicle  tire  setting. 


I  think  this  is  a  branch  which  should  in  the  future  be  covered 
by  the  Progress  editor's  report,  and  therefore  I  request  all  readers 
of  this  information  to  look  over  this  list  and  add  to  it  any  uses  for 
gas  which  are  omitted,  sending  such  omissions  to  the  Progress 
editor. 

This  question  box  department  will  often  develop  subjects 
which  are  entirely  too  broad  to  be  properly  considered  as  a  por- 
tion of  the  question-box,  and  where  such  subjects  are  uncovered  I 
think  it  the  duty  of  the  editor  of  this  department  to  recommend 
these  subjects  to  the  special  consideration  of  the  Association. 
Question  Xo.  4  is  of  this  character.  No  uniformity  now  prevails 
regarding  the  sizes  of  coke  prepared  for  the  market  and  no  stand- 
ard nomenclature  has  been  evolved  to  designate  these  sizes  even 
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■were  they  uniform,  I  will  treat  this  matter  by  an  independent 
recommendation  to  the  Association, 

Questions  5  and  7  did  not  bring  out  any  information  which 
is  worth  commenting  upon. 

I  want  to  acknowledge  my  thanks  to  the  following  people  who 
have  assisted  my  in  this  work:  Frank  W.  Frueaufl,  Secretary; 
Irvin  Butterworth,  President,  and  W.  A.  Baehr,  Superintendent 
Gas  Department,  all  of  the  Denver  Gas  and  Electric  Company, 
■Denver,  Colo,;  Alfred  E,  Forstall,  of  New  York,  and  Walton 
Forstall,  of  Philadelphia,  for  references  furnished;  Harriet  E. 
Billings,  Assistant  Secretary  of  the  National  Electric  Light  Asso- 
ciation, whose  zeal  and  industry  made  a  former  effort  of  this  sort 
a  success  for  the  National  Electric  Light  Association,  and  to 
TA'hom  I  am  indebted  for  some  of  the  methods  used  in  the  work 
for  the  Ohio  Gas  Light  Association. 

I  also  want  to  commend  to  the  appreciation  of  this  Associa- 
tion and  acknowledge  my  personal  indebtedness  to  those  unselfish 
■gas  managers  and  engineers  who  have  generouslj'  contributed 
to  this  work  and  whose  liberality  has  made  this  department 
possible. 

If  this  contribution  to  gas  literature  finds  value  in  the  eyes 
of  the  gas  fraternity,  I  hope  their  appreciation  will  be  manifested 
by  their  future  support.  The  expenses,  work  and  worry  are  dedi- 
cated to  the  progress,  co-operation  and  advancement  of  the  gas 
business,  the  gas  fraternity  and  gas  engineering  science. 

QUESTIONS, 
No.  413.     Are  eight-hour  shifts  desirable? 

Fremont  Gas  Light  and  Coke  Company" — No. 

F,  W.  Stone. — At  a  small  works  you  cannot  always  afford 
to  keep  a  general  foreman.  In  this  case  the  men  want  to  be  the 
best  you  can  get  so  that  your  machinery  and  works  will  be  kept 
up  and  the  works  looked  after  so  as  to  get  the  best  results.  Our 
experience  has  been  that  it  is  best  to  pay  the  men  as  a  unit 
according  to  the  whole  amount  of  work  done,  and  work  eight- 
hour  shifts,  the  men  dividing  up  the  work. 

C.  O.  G.  Miller. — I  think  they  are.  A  12-hour  shift  is  a 
very  long  one  and  the  whole  tendency  of  the  country  appears  to 
be  toward  shorter  hours.  A  man  does  more  work  per  hour  in  an 
£ight-hour  shift  if  he  attends  to  his  business  than  he  will  in  a 
12-hour  shift. 
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ORAL  DISCUSSION. 

President  Andrews  : — Gentlemen,  the  question  is  open  for 
oral  discnssion,  I  will  call  upon  Mr.  Mcllliennj-  to  open  the 
discussion. 

Mr.  McIlhenny: — I  do  not  know  a  great  deal  about  it, 
except  that  probably  all  of  us  have  had  some  experience  with 
this  subject,  and  realized  that  it  is  a  problem  we  will  have  to 
consider  and  dispose  of.  I  know  of  one  company  that  had  to 
come  to  it.  The  men  stated  they  could  get  along  with  a  fewer 
number  of  men  and,  while  we  could  since  that  time  have  restored 
the  former  condition,  we  have  not  undertaken  to  do  so.  We  are 
not  prepared  to  say  whether  it  is  economical  or  not.  It  probably 
is  not  quite  so  economical  as  the  previous  plan,  but  we  cannot 
help  ourselves. 

Mr.  Cl.\nsen  :— We  have  had  some  trouble  along  this  line 
at  Portsmouth,  O.  The  men  asked  for  an  eigth-hour  shift  and 
we  installed  an  eight-hour  shift.  I  think  the  results  were  just  as 
good,  if  not  better  than  when  we  were  working  on  a  r2-hour 
shift.  There  is  always  some  time  that  the  men  must  rest  up  and 
our  experience  has  been  that  we  can  get  along  about  as  well  on 
an  eight-hour  shift  as  we  can  on  a  12-hour  shift  for  the  same 
amount  of  money. 

Mr.  Miller :^In  regard  to  this  matter;  there  is  no  question 
in  my  mind  but  what  you  will  be  able  to  get  along  with  an  eight- 
hour  shift,  but  whetlier  it  will  be  as  economical  or  not  is  quite  a 
different  matter.  I  do  not  think  it  would  be  as  economical.  It  is 
all  a  matter  of  wages.  If  the  men  working  eight  hours  only 
receive  two-thirds  as  much  pay  as  they  receive  when  working 
12  hours,  then  of  course  it  would  make  no  difference,  but  I  doubt 
very  much  whether  we  could  lower  the  wages  to  that  extent  and 
for  that  reason  we  have  considered  it  best  to  work  on  a  12-hour 
basis. 

Mr.  Doiierty: — Before  passing  to  the  next  question  I  simply 
desire  to  state  that  the  tendency  in  all  labor  circles  seems  to  be 
towards  shorter  hours  with  the  same  pay  or  an  increased  pay 
upon  a  per  diem  basis,  so  that  I  would  advise  every  gas  company 
to  do  what  I  have  done  in  the  company  with  which  I  am  con- 
nected and  that  is  to  pay  strictly  on  an  hourly  basis,  and  then  you 
can  make  it  more  apparent  to  the  workmen  when  they  ask  for 
a  diminution  of  hours  from  12  to  eight  that  they  are  making  a 


dovGooi^Ic 


NINETEENTH  ANNUAL  MEETING  439 

radical  demand.  Decreasing  the  hours  from  12  to  eight  at  the 
same  pay  is  equivalent  to  increasing  the  pay  50  per  cent,  and 
if  you  are  paying  on  an  hourly  basis  you  can  probably  be  in  a 
better  position  to  compromise  than  you  can  if  you  are  paying  on 
a  daily  basis. 

Question  Xo.  3  is  the  second  most  popular  question : 

N'o.  3.  Assuming  that  some  coal  must  be  stored  to  insure  a 
supply  at  the  works,  is  it  better  to  leave  the  same  coal  stored  all 
the  time  for  an)-  emergency  that  might  arise,  and  use  fresh  coal 
as  far  as  possible,  or  it  is  better  to  use  the  oldest  coal,  and  should 
the  old  coal  be  cleaned  out  once  a  year? 

J.  H.  En'rigiit: — If  coal  must  be  stored  to  insure  a  supply  at 
the  works,  I  believe  it  far  better  not  to  retain  it  longer  than  one 
can  possibly  help,  as  I  find  it  far  more  economical  to  use  coal  as 
near  fresh  as  possible. 

G.  X.  Ci..\pp: — For  28  year-s  I  have  tried  leaving  the  same 
coal  stored,  and  have  used  it  up  every  year.  The  coal  stored  for 
several  years  yields  much  less  than  when  used  up  each  year.  We 
also  notice  that  in  using  coal  which  liad  been  stored  in  the  yards 
and  was  shipped  to  the  gas  company  when  coal  was  scarce,  the 
yield  is  less  and  of  course  it  weighs  less  and  is  more  bulky  to 
handle. 

C.  E.  Burrows: — If  wc  use  the  old  coal  first,  the  new  is 
ageing,  so  that  I  cannot  sec  that  it  makes  any  difference.  It  is 
a  mere  matter  of  convenience. 

\'.  L.  Elbert: — It  depends  entirely  on  the  condition  of  stor- 
age. Coal  loses  ift  per  cent,  of  its  value  per  year  by  standing. 
Consequently  the  fresher  the  coal  and  the  sooner  carbonized, 
the  better  will  be  the  results. 

B.  H.  Pbtley: — I  believe  that  it  is  better  to  use  the  oldest 
toal  rather  than  fresh  coal,  because  coal  in  storage  suffers  deter- 
ioration, and  the  danger  arising  from  spontaneous  combustion  is 
avoided- 

Thos.  D.  Miller:— I  believe  it  is  better  to  have  the  coal 
storage  bins  so  arranged  that  the  coal  can  be  used  by  observing 
the  rule  of  constantly  working  out  the  oldest  coal  so  that  if  the 
stock  of  coal  is  sufficient  to  cover  a  six  months  supply,  the  coal 
stock  would  never,  at  any  time,  be  over  six  months  old.  Occasions 
might  arise  when  we  would  be  warranted  in  using  the  freshest 
coal  available,  but  for  regular  running  I  think  the  method  indi- 
cated the  best  and  the  most  economical  in  the  long  run. 
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Freeport  Gas  Light  an-d  Coke  Co,  : — From  our  experience 
we  get  just  as  good  results  from  Youghiogheny  one  or  two  years 
old,  but  would  advise  using  within  three  years. 

Editor  : — This  question  warrants  extensive  investigation. 
My  belief  is  that  coal  deteriorates  rapidly  at  first  and  then 
changes  less  and  less.  A  time  must  come  when  the  change  be- 
comes almost  unnoticeable.  If  this  belief  is  correct,  why  should 
we  aim  to  use  the  stored  coal  periodically  when  no  appreciable 
change  would  occur  were  it  left  stored  for  another  jear.  We 
have  reason  to  believe  that  in  restocking  fresh  coal,  the  depre- 
ciation win  be  far  greater  than  would  be  the  depreciation  on  the 
old  coal  if  left  stored  for  another  }'ear.  Why  pocket  this  loss 
every  year?  I  append  chart  which  tends  to  bear  out  my  position, 
although  I  do  not  think  it  worthy  of  great  consideration. 

Henry  B.  Leach  ; — Our  experience,  with  Westmoreland 
coal,  is  that  the  shed  shoidd  be  cleaned  out  once  a  year  if  possible. 

ORAL  DISCUSSION, 

Mb.  Dohertv: — This  chart  shows  three  estimates.  One  pur- 
ports to  be  the  measurement  of  a  coal  company,  but  the  conditions 
under  which  it  was  made  are  rather  doubtful  and  it  is  so  peculiar 
as  to  excite  suspicion.  According  to  this  chart  your  coal  for  the 
first  40  days  becomes  better  instead  of  worse  and  tlien  it  depreci- 
ates during  the  next  50  days — it  depreciates  very  rapidly  and 
from  then  on  it  depreciates  more  slowly.  So  of  course  one  safe 
rule  would  probabl}-  be  to  store  that  coal  which  will  depreciate 
the  least.  Now,  according  to  this  chart— which  is  supposed  to  be 
the  measurement  of  the  coal  company — unless  you  used  your  coal 
in  the  first  40  or  50  days,  then  it  is  not  so  much  consequence 
when  >'0H  used  it,  but  alwa>-s  try  to  use  your  coal  before  it  has 
been  stored  40  or  50  days.  The  question  is  now  ready  for  oral 
discussion. 

Mr.  Osisorn  : — If  you  use  8  per  cent,  as  a  multiple,  in  13 
years  it  would  run  it  into  the  ground,  wouldn't  it?  I  know  of 
coal  that  has  been  in  store  for  13  years  and  while  it  is  pretty 
good  coal  yet  it  is  not  as  good  as  if  used  when  it  was  fresh, 

Mr,  Miller: — About  four  years  ago  we  had  occasion  to 
commence  using  a  stock  of  coal  that  had  been  stored  20  years 
previous  to  that  time.  It  was  Youghiogheny  coal  and  the  results 
attained  from  it  were  equivalent  to  an_\-  coal  received  the  previous 
years.     It  had  been  stored  under  cover  for  20  years.     At  the 
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present  time  we  are  working  in  a  similar  way  to  that  stated  by 
Thomas  D.  Miller  in  his  printed  answer  to  the  question.  He  says : 
"I  believe  it  is  better  to  have  coal  storag:e  bins  so  arranged  that 
the  coai  can  be  used  by  observing  the  rule  of  constantly  working 
out  the  oldest  coal,  so  that  if  the  stock  of  coal  is  sufficient  to  cover 
a  six  months'  supply,  the  coal  stock  would  never  at  any  time  be 
over  six  months  old."  While  this  is  very  good,  it  is  not  econom- 
ical to  work  in  that  manner,  because  we  must  use  our  coal  as  we 
receive  it  at  the  wharf  landings.  There  are  times  that  we  receive 
no  coal  for  four,  five  or  six  months  during  the  summer.  During 
that  time,  if  we  hadn't  coal  stored  in  barges,  we  would  have  to 
use  coal  from  the  stock  in  the  yards,  but  if  we  have  a  freshet  and 
can  get  coal  from  Pittsburg  or  the  Kanawha  mines,  we  com- 
mence using  the  freshly  mined  and  from  the  freshly  mined  coal 
we  get  a  little  better  result  than  from  the  coal  which  has  been 
stored  for  a  year.  This  question,  I  presume,  refers  to  coal  not 
under  cover.  Some  of  our  coai  is  stored  to  the  depth  of  38  or 
40  feet,  and  we  find  that  the  top,  two  or  three  feet,  will  depreci- 
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ate  probably  to  the  extent  of  5  to  6  per  cent,  the  first  two  years, 
but  the  coal  below  that  we  can  alwaj-s  get  as  good  yield  from 
as  any  coai  obtained  the  previous  year.    This  is  out  in  the  open. 

Mk.  Stoxe: — I  was  in  Buffalo  some  four  or  five  years  ago, 
and  the  manager  of  the  gas  company  there  was  using  up  some 
coal  that  had  been  in  the  stock  pile  a  number  of  years ;  I  think 
possibly  as  many  as  12  jears,  and  his  experience  coincided  with 
the  gentleman  who  has  just  spoken.  The  top  one  or  two  feet 
of  coal  was  depreciated,  but  inside  of  that  it  was  all  right.  It  was 
stored  something  like  20  feet  high,  but  the  inside  of  the  pile  was 
all  right.  He  said  he  could  not  tell  but  that  it  was  just  as  good 
as  the  coal  he  got  fresh  from  the  mines.  But  outside,  where 
coal  was  exposed  to  the  weather,  it  had  depreciated  about  5  or  10 
per  cent. 

Mr.  Doiikrtv: — The  next  question  in  popularity  is 

No.  13.    Are  purifying  houses  necessary? 

V.  L.  Elbert  ;^ — Yes. 

(a)  To  protect  the  men  when  filling  boxes  in  winter. 

(b)  To  protect  the  oxide  from  the -elements,  when  revivi- 
fying. 

(c)  To  protect  the  boxes  in  summer  from  extreme  heat. 
Henrv   M.  Hunt: — In  a  country  of  extremes  in  tempera- 
tures, yes.     Depends  on  climate, 

Thos.  D.  Miller: — Purifying  houses  are  necessary  in  ex- 
tremely cold  climates  because  of  the  reduction  in  temperature  of 
the  gas  in  the  purifying  box,  and  the  consequent  reduction  in  the 
chemical  action  going  on  in  the  purifying  material,  chemical 
action  occurring  more  readily  in  the  presence  of  heat. 

1-REKPORT  Gas,  Light  and  Coke  Comp.\my: — Yes,  in  north- 
ern latittide. 

John"  Gimi'KR:^ — To  answer  this  question  it  will  be  necessary 
first  to  ask  some  questions  and  answer  those. 

first:  Is  purification  a  mechanical  or  chemical  process? 

Second:  Docs  purification  take  place  equally  as  satisfactorily 
under  all  temperatures? 

In  answer  to  the  first  question,  that  it  is  a  chemical  process, 
no  one  will  dispute;  and  upon  the  second  question  really  hinges 
the  primary  one.  It  is  a  well-known  law  in  chemistry  that  any 
process  is  a  chemical  one  which  <loes  in  itself  evolve  heat  to  a. 
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lower  or  higher  degree.  The  revivification  of  oxide  and  its  pro- 
duction of  heat  is  a  clear  example  of  this  law.  I  think  it  is  the 
general  practice  when  we  want  to  revivify  oxide,  to  first  heap  it 
up  before  spreading  it  out,  because  experience  has  taught  us  that 
revivification  takes  place  more  rapidly  and  efficiently  when  we 
assist  the  process  by  allowing  this  accumulation  of  heat.  Is  it  not 
reasonable,  therefore,  to  suppose  that  it  is  good  practice  to  keep 
the  oxide  in  the  boxes  at  such  a  temperature  as  will  assist  the 
process  of  purification?  There  is  no  doubt  that  we  can  keep  too 
high  or  too  low  a  temperaurc  which  will  retard  or  entirely  pre- 
vent the  process  of  purification.  It  is  therefore  necessary  to 
maintain  that  degree  of  temperature  which  is  the  most  conducive 
to  purification.  Can  this  be  done  without  the  assistance  of  hous- 
ing the  purifying  boxes  in  every  locality?  I  believe  not.  Con- 
sequently, I  answer,  purifying  houses  are  necessary.  There  are, 
however,  localities  where  only  shelter  is  needed  to  protect  from 
rains  and  sun. 

Editor  :— Purifying  houses  are  \mnecessary  and  their  non-use 
permits  the  investment  to  be  greatly  reduced,  and  the  present 
relation  between  fixed  and  operating  costs  is  such  that  it  behooves 
every  gas  engineer  to  study  means  for  reducing  his  purifying 
equipment  investment,  as  this  offers  greater  opportunity  for  sav- 
ing than  can  any  change  in  operating  methods,  assuming  that  cost 
of  purification  is  no  higher  than  pertains  in  well-regulated  plants. 

O.  O.  Thwing: — Purifying  houses  may  not  be  necessary,  but 
they  are  extremely  desirable,  particularly  in  regions  where  the 
temperature  falls  to  freezing  or  below,  or  where  it  is  liable  to 
rain  or  snow  for  a  few  days,  when  it  is  necessary  to  change  them. 

yi.  E.  Malone: — Purifying  houses  are  not  necessary  if  a 
modern  type  of  box  is  used.  We  have  installed  at  Madison,  Wis., 
a  Doherty-Butterworth  purifying  box  which  is  situated  out  of 
doors.  It  is  lagged  with  double  sheeting  of  %-inch  tongued  and 
grooved  boards,  between  which  is  a  layer  of  building  paper.  The 
top  is  sheeted  in  a  similar  manner,  and  also  covered  with  galvan- 
ized iron.  Openings  provided  with  hood  coverings  are  arranged 
in  the  top  to  permit  of  access  to  the  filling  doors,  and  four 
counter- weigh  ted  doors  are  provided  on  each  side  of  the  sheet- 
ing, near  the  ground,  for  ready  access  underneath  the  box.  The 
entire  cost  of  covering,  including  two  coats  of  paint,  was  a  little 
under  $300,  which  is  many  times  less  than  the  cost  of  the  most 
cheaply  constructed  purifj'ing  house. 
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A  steam  coil  was  provided  under  the  box  and,  notwithstanding- 
there  was  considerable  cold  weather  during  the  past  winter — one 
spell  lasting  four  days,  when  the  thermometer  dropped  to  15 
degrees  below  zero — we  did  not  find  it  necessary  to  use  any 
steam,  and  during  this  period  the  temperature  of  the  gas  at  the 
outlet  of  the  box  ranged  from  50  and  60  degrees,  in  fact,  owing 
to  the  chemical  actions  which  take  place  in  the  box,  the  gas  comes 
out  of  the  box  at  a  temperature  at  least  equal  to  the  temperature 
at  the  inlet,  and  usually,  somewhat  higher. 

We  also  have  two  old  style  boxes  situated  in  a  purifying  house, 
and  have  found  it  necessary  to  keep  steam  on  the  purifying  house 
whenever  the  thermometer  dropped  below  40  degrees. 

To  sum  up  in  a  few  words:  It  is  possible  with  the  D-B  box, 
arranged  as  our  Madison  box  is  arranged,  and  situated  out  of 
doors  to  work  without  the  use  of  any  external  heat  whatever. 
This  is  impossible  where  ordinary  boxes  are  put  in  an  ordinary 
purifying  house,  as  the  radiation  of  the  building  is  so  much 
greater,  owing  to  the  fact  that  the  area  is  so  much  greater.  It  is 
also  necessary  to  thoroughly  ventilate  a  purifying  house,  to  guard 
against  an  explosive  mixture  of  gas  and  air,  and  for  this  reason, 
heating  is  absolutely  necessary. 

The  only  possible  objection  that  could  be  advanced  against 
placing  a  purifying  box  out  of  doors  is  the  difficulty  that  one 
might  expect  in  maintaining  the  temperature,  but  the  tempera- 
ture can  be  maintained  with  this  kind  of  a  box  more  readily,  even 
though  situated  out  of  doors  than  on  an  ordinary  box  in  a  purify- 
ing house,  and  no  bad  effects  can  follow.  It  is,  of  course,  neces- 
sary to  have  some  sort  of  a  shed  or  building  for  reviving  spent 
oxide,  but  this  building  can  be  of  very  cheap  construction,  and 
it  is  hardly  necessar\-  to  make  it  even  fireproof,  as  the  damage 
would  be  slight  should  it  bum,  and  the  loss  would  be  trifling. 

OR.\L  DISCUSSION. 

Mr.  Thwing: — I  think  purifying  houses  could  be  dispensed 
with  if  you  have  capacity  sufficient  to  allow  you  to  get  along  some 
time  without  changing  the  boxes. 

Mr.  Scuwarm  : — May  wc  ask  for  a  little  more  explicit  infor- 
mation as  to  the  construction  of  that  Doherty- Butter  worth  purify- 
ing box?  It  is  not  very  clearly  expressed,  and  I  would  like  to 
have  some  clearer  expression  of  it. 
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President  Andrews: — That  box  was  described  in  detail  in 
the  printed  proceedings  of  the  Ohio  Association,  and  will  be 
found  in  the  proceedings  of  the  annual  meeting  for  the  year  1898. 

Mb,  Hayward  : — I  feel  that  this  is  quite  an  important  subject 
and  ought  to  bfe  discussed  somewhat  fully,  I  think  Mr. 
Gimper  strikes  the  nail  on  the  head.  If  I  remember  rightly,  Mr, 
Gimper  is  located  in  Galveston.  In  rather  a  warm  country,  and 
he  ought  to  be  able  to  talk  entertainingly  on  this  subject  as  to 
whether  or  not  you  need  a  purifying  house.  He  says  that  this 
matter  of  purification  is  a  chemiacl  process,  and  if  a  chemical 
process,  then  more  or  less  heat  is  generated.  My  own  experience 
is  largely  theoretical,  because  I  am  not  engaged  in  the  practical 
business  of  purifying  gas,  but  in  the  purifying  materia!  business, 
I  found  in  this  experience,  that  often  where  complaints  are  made 
that  the  oxide  will  not  work  properly,  it  is  in  the  winter  time  when 
the  temperature  has  nm  down  so  low  in  the  purifying  house  that 
the  chemical  action  is  not  taking  place.  When  the  temperature 
runs  down  below  40  degrees  in  the  purifying  house  then  there 
is  that  much  less  chemical  action  taking  place.  Even  at  Louisville, 
some  years  ago,  this  same  matter  came  up.  Now,  Louisville  is 
not  a  very  cold  locality,  and  yet  in  that  purifying  house  down 
there  they  had  all  sorts  of  trouble,  and  not  until  they  brought  the 
temperature  of  the  purifying  house  up  to  about  the  same  tempera- 
ture as  the  gas  when  it  enters  the  box  were  they  able  to  get  proper 
results  from  it.  Mr.  Malone,  in  speaking  of  it,  says  he  has  given 
protection  to  his  house  by  sheathing  both  on  the  sides,  top  and 
bottom,  and  he  has,  to  a  certain  extent,  protected  it  from  low 
temperature.  He  has  also  taken  the  precaution  of  putting  in 
steam  pipes  so  that  he  is  able  to  protect  it  somewhat.  It  is  so 
constructed  that  he  has  not  so  much  of  an  area  to  heat  up  as  he 
would  in  the  ordinary  purifying  house.  But  it  seems  to  me 
that  it  is  very  essential,  especially  in  the  old  type  of  box,  where 
the  oxide  is  not  so  deep,  and  where  there  is  a  smaller  quantity 
used,  this  matter  of  temperature  is  a  very  essential  element  in 
purification.  I  wish  this  matter  would  be  taken  up  more  fully, 
and  gone  into  more  thoroughly.  I  think  this  is  a  subject  where 
we  ought  not  to  jump  at  conclusions  too  suddenly  in  regard  to 
this  matter  of  temperature,  because  it  is  a  very  essential  element 
in  the  process  of  purification, 

Mr.  Lea  : — The  English  practice,  where  the  climate  is  very 
mild  in  the  winter,  is  to  build  a  box,  ordinarily  5  or  6  feet  deep. 
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out  ill  the  open,  on  a  foundation  that  is  below  the  surface  of  the 
ground,  so  that  when  the  ground  is  filled  in  you  get  an  operating 
floor  just  a  reasonable  distance  below  the  top  of  the  seals,  which 
would  correspond  to  the  wooden  operating  floor  of  the  ordinarj- 
purifying  house.  Then  they  put  a  wooden  shed  over  the  top  of 
that  so  that  in  changing  the  boxes  they  are  protected  from  the 
weather.  It  very  seldom  snows  in  London,  and  the  South  Metro- 
politan Gas  Company,  which  makes  the  cheapest  gas,  has  all  of 
its  boxes  built  in  that  way.  Other  companies  have  adopted  the 
same  plan.  By  having  them  under  ground,  even  if  they  had  a 
little  frost,  the  lower  part  of  the  box  would  still  be  conipartivcly 
wann, 

Mr.  Steenberckx  i — I  would  like  to  ask  if  an\'  gentleman  Lias 
had  any  experience  in  the  use  of  concrete  boxes?  I  have  one  in 
use.  8x8x4  feet  deep,  and  which  I  have  found  to  be  perfectl}' 
satisfactory,  and  haven't  had  any  inconvenience  from  the  cold 
weather,  although  it  is  out  of  <loors  and  unprotected,  I  havi; 
experienced  no  trouble  with  it,  even  though  the  thermometer  was 
down  to  zero. 

Mb.  iliLLER  :^Do  you  consider  it  unnecessary  to  have  purify- 
ing houses  whatever  may  be  the  temperature  of  the  climate?  In 
our  experience  we  consider  it  good  practice  to  provide  the  revivify- 
ing room  with  lattice  windows,  having  them  open  in  the  summer 
and  in  the  winter  time  putting  in  glazed  sash  to  keep  the  room 
warm. 

Mr.  Doheutv  : — There  is  no  advantage  in  building  a  purifying 
house  if  the  purifying  house  won't  maintain  the  temperature  as 
well,  or  better,  than  by  putting  the  boxes  out  of  doors.  I  do  not  see 
why  you  should  adopt  that  form  of  construction  which  is  njost 
expensive,  and  which  .gives  you  the  least  protection  against  the 
elements.  We  took  the  precautionary  measure  of  putting  steam 
pipes  under  these  boxes  and  we  found  them  entirely  unnecessary 
because  we  reduced  the  radiating  surface,  or  area,  for  the  radia- 
tion of  heat  to  such  a  small  amount  that  the  heat  generated  in 
the  boxes  is  more  than  enough  to  compensate  for  the  radiation.  In 
Madison,  Wis.,  the  thermometer  goes  down  35  degrees  below  zero. 
We  had  a  chance  to  measure  the  work  of  these  boxes,  alongside 
of  boxes  housed  in  the  usual  manner,  and  we  found  the  boxes 
inside  of  the  houses  have  to  have  steam  heat  whenever  the  tem- 
perature falls  below  40  degrees,  but  we  found  the  other  boxes 
which  were  situated  out  of  d;>?rs,  and  which  were  protected  simply 
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by  sheeting  did  not  have  to  have  steam  even  if  the  thermometer 
fell  to  15  below  zero.  That  is  very  easily  understood,  I  think. 
Yoii  do  not  have  to  ventilate  the  cover  of  that  box.  Nothing  can 
get  into  the  covtr  of  the  box  to  cause  an  explosion;  there  is  no 
room  for  a  violent  explosion  except  below  the  box.  Take  a  great 
many  of  the  purifying  houses  throughout  the  country,  as  Mr. 
Hayward  pointed  out,  they  do  not  secure  good  results  because 
they  are  not  able  to  maintain  the  temperature  ordinarily  required 
for  purification.  In  one  of  our  plants  we  have  just  such  a  condi- 
tion. We  have  a  big  purifying  house.  It  is  necessary  to  ventilate 
that  house  thoroughly,  and  practically  all  the  exhaust  steam  of 
the  works  will  not  keep  up  the  temperature  in  the  purifying  house 
to  the  point  it  should  be  and  the  gas  cools  in  proportion  to  the 
radiating  surface  of  this  box  exposed  to  the  atmosphere  of  that 
room.  I  cannot  see  any  particular  object  in  a  purifying  house 
except  to  protect  the  men  from  the  elements  in  filling  and  empt\'- 
ing  the  boxes  and  to  maintain  the  temperature  of  the  boxes.  The 
temperature  proposition  is  settled.  There  is  no  other  form  of  con- 
struction that  will  permit  the  purification  process  without  the  use 
of  some  external  heat.  That  thing,  I  think,  is  settled.  Now,  the 
matter  of  filling  and  emptying  the  boxes :  We  figure  that  we  will 
not  have  to  fill  or  empty  a  box  more  than  once  a  year.  We  can 
do  that  in  the  summer  time,  and  even  in  the  winter  time,  if  it 
became  necessary  to  do  so,  it  would  be  a  very  short  job  to  fill  and 
empty  it.  We  use  a  ])neumatic  conveyor,  or  an  air  blast,  to  fill  the 
boxes,  and  the  only  place  the  men  would  have  to  work  would 
be  directly  under  the  box,  where  they  are  protected  from  the 
weather  when  the  boxes  are  changed. 

Mr.  Steenbercen  : — What  is  the  depth  of  the  boxes? 

Mr.  Doherty: — It  is  a  box  where  the  oxide  lays  in  vertical 
beds  and  not  in  horizontal  beds.  The  total  depth  of  the  box,  I 
think,  is  13.5  feet,  and  it  sets  6  feet  6  inches  above  the  ground. 
What  is  called  the  Chollar  box,  which  is  cylindrical,  is  also  appli- 
cable to  outdoor  use. 

Mr.  Hayward  : — Then  it  is  positively  settled  that  as  a  question 
of  temperature  it  is  not  safe  to  put  a  purifying  box  outdoors 
without  any  protection,  isnt  it? 

Mr.  Doherty  : — ^Yes. 

Mr.  Hayw-\J(D: — I  wanted  to  have  it  sufficiently  clear  so  that 
we  will  all  understand  it,  that  you  could  not  put  a  box  outside 
without  giving  it  any  protection. 
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Mr.  Doherty: — You  have  to  maintain  a  certain  temperature 
in  the  box  for  the  purifying  process,  but  in  constructing  the  box, 
the  way  we  constructed  the  one  at  Madison,  Wis.,  we  can  idok 
easily  maintain  that  desired  temperature  than  we  can  by  the  old 
form  of  construction. 

Mr.  Miller  : — Won't  you  have  to  have  a  receptacle  for  the 
reception  of  the  fouled  materials? 

Mr.  Dohkrty: — A  house  would  be  required  to  put  it  into 
when  you  revivify  it,  although  that  would  not  be  necessary  if  jou 
had  capacity  enough  in  your  boxes,  because  you  could  always 
revivify  in  the  summer  time,  but  the  cost  of  constructing  a 
revivifying  shed  is  insignificant  as  compared  with  the  cost  of  con- 
structing a  purifying  house. 

Mr.  Doherty  : — The  next  question  from  the  standpoint  of 
popularity  seems  to  be  question  No.  40.  There  seems  to  be  more 
interest  in  problems  relating  to  the  purification  of  gas  than  any- 
thing else.  I  have  received  more  questions  directed  toward  the 
purification  of  gas  than  any  other  one  subject.  To  my  mind  I 
think  it  is  the  least  important  of  all  the  subjects  that  a  gas  man 
has  to  contend  with,  that  is  if  they  are  problems  from  the  stand- 
point of  gas  economics. 

No.  40.  What  is  the  present  practice  in  building  new  coal- 
gas  purifying  houses,  in  regard  to  the  number  of  boxes,  i.  e., 
where  it  is  desired  to  run  without  adding  air,  would  it  not  be  bet- 
ter to  have  3  instead  of  2  deep  boxes,  using  one  as  a  reserve  to 
turn  in  when  changing  the  third? 

C.  E,  BuKROWs: — We  think  three  boxes  are  far  preferable. 

V.  L.  Elbert  :— Yes,  three  and  better,  with  four,  where  no  air 
is  used. 

Thos.  D.  Miller  : — The  best  known  practice  is  to  build  two 
boxes.  If  the  boxes  are  large  enough  one  will  do  all  the  work, 
the  other  is  simply  in  reserve. 

Freeport  Gas,  Light  and  Coke  Commpany: — Yes.  Better 
have  three. 

Alfred  E.  Fohstall  : — Reference,  American  Goi  Light  Jour- 
nal, Vol.  ^7,  page  586. 
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Mr,  Dohebty  : — The  next  question  is 

\o.  43.  How  does  the  cost  of  purification  in  the  west  com- 
pare with  the  cost  10  years  ago? 

E.  M.  OsitORN :— It  is  much  cheaper. 

C,  E.  BuKROws: — Ten  years  ago  we  were  using  the  same 
material  we  now  use,  vi^.,  home-made  sponge,  and  the  cost  is  so 
small  as  to  be  almost  a  negligable  quantity. 

Thos.  D.  Miller: — The  cost  of  purification  of  gas  at  Dallas, 
Tex.,  is  about  one-tenth  of  what  it  was  10  years  ago. 

Freki-ort  G.\s,  Light  and  Coke  Comp.\>:y: — Owing  to  im- 
proved facilities  less  than  half. 

Eeiitdr: — The  cost  has  certainly  diminished  considerably.  The 
knowledge  of  the  eflfect  of  velocity  on  purifying  results  has  done 
more  to  cheapen  the  cost  than  has  any  other  factor.  Good  scrub- 
bing has  also  cheapened  the  cost.  A  good  engineer  should  always 
consider  both  the  fixed  and  operating  costs  of  everything,  aiming 
to  get  the  lowest  total  cost,  ^loney  is  often  invested  in  purifying 
equipment  (ground  space,  houses,  boxes,  valves,  conveyors,  etc.) 
for  the  sake  of  reducing  operating  expenses,  which  is  entirely 
unwarranted.  The  investment  for  purifying  equipment  may  be 
assumed  at  from  $15  to  $75  per  1,000  cubic  feet  capacity  per  day. 
A  fair  average  investment  charge  will  be,  say,  $30.  Operating 
expenses,  where  oxide  is  used,  will  vary  from,  say  o.i  to  i  per 
cent,  per  1,000,  and  probably  0.25  cent  can  be  taken  as  an  average 
in  well  regulated  plants.  \Vc  will  assume  the  average  gas  com- 
pany must  sell  its  bonds  ou  a  5.5  per  cent,  interest  basis  and  our 
depreciation  is  2.5  per  cent.  Then  assuming  an  investment  of  $30 
per  1,000  cubic  feet,  our  fixed  charges  become  5.5  +  2.5  —  8  per 
cent. :  8  per  cent,  of  $30  ^  $2.40  for  1,000  cubic  feet  per  day,  or 
365,000  cubic  feet  per  year — a  cost  of  $2.40 -^  365,000  =:  0.657 
cents  i>er  1,000.  It  is  apparent  tliat  this  would  be  the  minimum 
cost  for  fixed  charges,  as  we  have  figured  on  working  these  boxes 
at  their  maximum  capacity  every  day  in  the  year.  This  would 
mean  that  our  output  for  every  day  in  the  year  would  be  equal 
to  our  maximum  day's  output.  We  know  that  this  is  not  the  case, 
and  as  our  fixed  charges  arc  fixed  our  cost  jxir  1,000  will  increa.-ie 
if  our  output  diminishes.  The  yearly  load  factor  on  basis  of  maxi- 
mum daily  demand  would  be  from  55  to  70  per  cent.  ISy  this  I 
mean  that  our  yearly  output  wouUI  only  be  equivalent  to  approxi- 
mately 200  clays  times  the  ma.ximum  day's  demand  or  approxi- 
mately 255  days  times  the  maximum  demand.     If  we  assuim-  a 
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load  factor  of  65  per  cent,  (approximately  237  days  at  maximum 
day's  demand)  our  cost  becomes  65  per  cent,  of  365,000  ^^  237,000 
cubic  feet  and  $2.40  -H  237  =  i.oi  cents  per  1,000  cubic  feet  puri- 
fied. If  our  operating  cost  is  0.25  cents  our  total  cost  becomes 
0.25  +  I.OI  ~  1.26  cents  per  1,000,  our  operating  cost  being  but 
18.25  per  cent,  of  our  total  cost.  From  this  line  of  reason  I  con- 
clude (i)  that  operating  costs  of  purification  are  already  so  low 
as  to  be  of  minor  importance;  (2)  that  our  most  rigid  attention 
should  be  directed  towards  reducing  our  investment  for  a  given 
capacity.  As  an  example  we  can  afford  to  increase  our  operating 
expenses  100  per  cent,  if  that  will  permit  us  to  reduce  our  invest- 
ment expenses  by  25  per  cent.  This  would  result  in  about  the 
same  total  cost  for  purification. 

No.  29.  How  can  exhaust  steam  be  most  advantageously 
used? 

V.  L.  Elbert  : — For  lieating  and  condensation,  being  used 
again  in  the  boilers. 

F.  JI.  Travis: — For  heating  buildings  for  gas  holders.  In 
large  works  where  water  can  be  obtained  easily  engines  running 
condensing  through  the  warm  months  and  exhausting  into  the 
heating  system  during  the  winter,  will  show  economical  working. 

C,  L.  Steencerger  : — Exhaust  through  feed  water  heater,  then  , 
to  water  in  holder  tank  to  prevent  freezing. 

F.  W.  Sto.ve  :^In  a  small  works  to  beat  the  exhauster,  purifier 
and  meter  rooms,  and  the  water  in  the  holder  pits. 

Fort  M.vdisos  G.as  Light  Comp.\xv: — .At  a  Xew  England 
gas  and  electric  plant  we  used  the  exhaust  steam  from  a  35-horse- 
power  Atlas  engine,  driving  the  blast  fan  for  tlie  water-gas  ma- 
chine to  heat  the  plants  during  the  day  time  in  winter.  We  used 
the  exhaust  steam  for  heating  the  oil  and  also  for  heating  the  feed 
water  for  the  boiler. 

Editor: — The  contributors  to  this  question  have  not  called 
attention  to  one  way  of  advantageously  using  exhaust  steam.  It 
can  often  be  more  profitably  used  as  a  substitute  for  water  in  your 
bench  furnaces  than  in  any  other  way.  As  a  rule  gas  engineers 
are  brutally  uneconomical  in  their  use  of  steam  in  spite  of  the  fact 
that  they  can  afford  to  use  higher  class  apparatus  than  most  other 
industrial  plants.  Most  of  their  steam  apparatus  runs  24  hours 
per  day,  and  interest  and  depreciation  (figured  at  5  +  S  =  10  per 
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cent.)  on  an  extra  investment  of  $20  per  horse-power  for  the  pur- 
pose of  additional  economy  would  therefore  amount  to  10  per  cent, 
of  $20,  or  $2  per  year,  which  divided  by  24  X  365  =  8,760,  is 
equivalent  to  only  $0.000228  per  horse-power  hour.  These  fixed 
charges  would  amount  to  24-tenths  of  this  for  a  plant  operated 
only  10  hours  per  day,  which  would  be  $0.000548.  Many  electric 
plants  average  less  than  the  equivalent  of  4  hours  per  day  at  full 
loa<l,  so  these  charges  on  a  4-hour  basis  would  become  24  X 
0.000228  ^  4  —  $0.001368  per  horse-power  hour.  The  total 
amount  of  steam  used  in  a  gas-works  is  small  and  therefore  the 
waste  is  small  in  the  aggregate  although  enormous  in  percentage. 
Conduction  of  steam  about  a  gas  plant  is  a  nuisance  outside  of  the 
enormous  waste.  I  believe  there  are  greater  opportunities  for 
steam  economies  than  in  any  other  branch  of  the  gas  business. 
One  gas-works  now  being  erected  will  almost  entirely  supersede 
the  use  of  steam  for  power  purposes  by  the  use  of  electrical  power 
generated  by  gas  engines.  The  question  of  steam  economies 
should  be  taken  up  at  some  future  time  b}^  this  Association. 

M.  B.  TtiTTLE : — We  use  the  exhaust  steam  from  our  coal-pas 
exhauster  under  the  grate  bars  in  our  three- fourths -depth  gener- 
ator furnaces. 

Mr.  Doiiertv  : — The  next  question  in  popularity  is : 

No.  39.  Is  the  manufacture  of  coke-oven  gas  now  on  a  satis- 
factory working-basis? 

O.  O.  Thwixg: — I  am  totally  unacquainted  with  the  present 
status  of  the  coke-oven  gas  industry.  I  was  informed  very  re- 
centlj',  however,  by  a  gentleman  who  is  connected  with  the  foun- 
dry' business  that  he  had  been  obliged  to  discontinue  the  use  of 
coke  from  one  of  these  concerns  and  go  back  to  tire  oven  coke. 
He  gave  two  reasons.  First,  that  the  coke  was  too  soft  to  hold  up 
the  iron,  thereby  preventing  a  proper  working  of  the  cupolas  and 
a  uniform  melting  of  the  iron.  Second,  that  the  amount  of  sul- 
phur in  the  coke  did  .not  run  at  all  uniform  and  frequently  ex- 
ceeded the  limit  that  good  foundry  practice  fixes, 

Geo.   Whys.\ll: — Yes- 

ORAL  DISCUSSION, 

Mr.  Doherty: — ilr.  Andrews'  answer  to  this  question  mis- 
carried by  mail  so  that  it  could  not  be  embodied  in  the  written 
report,  and  therefore  I  will  ask  him  to  give  it  orally. 
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President  Andrews: — Pardon  me  for  addressing  you  from 
the  chair.  The  opinion  expressed  by  Mr.  Thwing  is  probably 
due  to  some  poor  quality  of  coke  received,  owing  to  troubles 
which  all  coke  ovens  have  had  this  winter,  especially  by-product 
coke-ovens,  but  as  a  general  proposition  there  is  no  trouble  with 
coke  for  foundry  use.  It  is  being  used  very  largely  and  more 
largeh'  every  day,  as  the  data  which  was  read  to  you  a  short 
time  ago  will  illustrate.  The  use  of  by-product  coke  ovens  is 
extending  wherever  the  conditions  arc  such  that  coke  can  be 
satisfactorily  and  profitably  sold  and  a  supply  of  coal  can  be 
assured  at  all  times.  The  balance  can  be  used  if  the  gas  can  be 
taken  care  of,  and  the  town  is  large  enough  for  it.  The  fact  that 
so  man\'  plants  are  going  up  is  of  itself  evidence  of  this  fact, 

Mr.  Twin(;: — In  my  statement,  Mr.  President,  I  believe  I 
did  not  express  any  opinion  at  all,  but  simply  reported  the  facts 
as  they  were  reported  to  me. 

Mr.  Doherty: — The  next  question  is: 

No.  58.  Has  anybod)-  had  an\'  experience  in  extracting  sul- 
phur from  gas  made  from  coal  containing  6  per  cent,  of  sulphur, 
using  three  or  more  washers  and  iron  oxide  to  perform  the  work  ? 

B.  E.  Chollar: — I  know  of  no  one  who  has  had  experience 
in  extracting  sulphur  from  gas  made  from  coal  containing  6  per 
cent,  of  that  substance  using  three  or  more  washers  and  iron 
oxide.  The  only  way  I  have  mjself  been  able  to  handle  gas  from 
such  has  been  to  use  lime  and  change  purifiers,  not  by  chemical 
test,  but  by  meter  indications. 

K.  M.  Mitchell: — It  cannot  be  done.    I  have  tried  it. 

0R.\L  DISCUSSION, 

Mr.  Rredkl:— I  had  some  experience  with  the  native  Illinoi.^i 
coal,  at  Aurora.  I  used  three  washes— actually  three  washes,  but 
which  are  practically  15  washes  and  we  found  with  apparatus  of 
a  nominal  capacity  of  250,000  feet  that  the  apparatus  would  handle 
185,000  feet  satisfactorily,  and  that  coal  probably  contained  5  per 
cent,  or  more  sulphur.    I  do  not  know  any  more  about  it. 

Mr.  Doherty: — How  did  you  take  care  of  the  CSi? 

Mr.  Bredel: — It  seems  to  wash  out.  What  sulphur  com- 
pounds are  formed  there  we  do  not  know  and  I  do  not  think  any- 
one else  knows.     But  the  fact  of  the  matter  was  that  the  gas  in 
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the  washers  after  passing  the  washers  and  the  oxide  purifiers  con- 
tained only  23  to  23  grains  of  sulphur.  The  temperature  of  the 
first  washer  was  about  100  degrees.  There  might  have  been  a 
rising  temperature  there  caused  by  friction.  Of  course,  we  cannot 
tell  that,  but  the  fact  of  the  matter  is  that  the  gas  about  leaving 
the  washer  was  hotter  than  when  it  entered  the  washer ;  probably 
5  or  6  degrees. 

Mr.  Dohertv  : — I  would  like  to  ask  Wr.  Bredel  if  a  certain 
portion  of  his  CS^  was  not  removed  in  his  fouled  iron  oxide 
boxes  ? 

Mr.  Bhedei.  : — I  do  not  think  so,  for  the  reason  that  in  mak- 
ing some  very  extensive  tests  in  Erie,  Pennsylvania,  011  the  sub- 
ject of  sulphur,  the  results  obtained  by  using  the  best  Pennsyl- 
vania coal  brought  the  total  amount  of  sulphur  in  the  gas  before 
entering  the  purifier  down  to  less  than  eight  grains,  which  showed 
that  quite  a  little  of  the  bi-sulphide  of  carbon  was  removed.  I  do 
not  recall  exactly  what  it  was,  but  that  is  as  I  remember  it ;  there 
were  practically  15  washes  and  not  three  washes. 

Mb.  Dohertv: — If  we  can  get  Mr.  Bredel  to  tell  us  about 
the  method  used  in  Aurora,  Illinois,  and  Erie,  Pennsylvania,  I 
cannot  imagine  a  more  desirable  contribution  to  our  proceedings 
than  that.  I  know  that  he  is  a  master  of  this  situation  if  any- 
body is. 

Mr.  Bredel: — The  gas  was  passed,  first,  through  an  air  con- 
denser, and  the  outlet  temperature  was  kept  as  much  as  possible 
between  95  and  105  degrees.  Then  it  entered  the  first  washer. 
consisting  of  five  compartments,  practically  five  washes ;  then  the 
second  washer,  consisting  also  of  five  compartments,  or  five  more 
washes.  The  gas  then  passed  through  a  water  cooler,  and  at  last 
through  another  washer  to  take  out  the  ammonia.  The  liquor 
from  the  last  washer,  in  fact,  from  all  the  washers,  flows  into  a 
separator  which  separates  the  ammoniacal  liquor  from  the  tar  and 
the  hght  oils  mechanically  taken  along.  Then  the  liquor  is 
pumped  over  into  the  lower  part  of  the  last  washer,  and  a  great 
quantity,  probably  10  to  12  gallons  per  1,000  feet  of  gas  made, 
is  pumped  over  in  the  second  and  first  washers.  The  one  that 
took  out  the  most  sulphur  compoun<ls — the  sidphur  compounds 
were  taken  out^ — was  the  first  washer :  while  the  second  washer 
took  out  the  most  carbonic  acid,  and,  paradoxical  as  it  may  seem, 
the  first  washer  took  quite  a  lot  of  ammonia  out,  while  the  second 
washer  did  not,  and  the  last  washer  finished  it.  That  is  the 
process. 
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Mr.  Doherty: — I  would  like  to  say  just  one  word  on  this 
subject,  I  suppose  the  ammoniacal  liquor  in  the  presence  of  the 
immense  amount  of  CS.  would  form  bi-carbonate  of  ammonia 
father  than  ammonia  and  sulphur  compounds,  and  you  have  to 
get  it  to  about  140  degrees  apparently  to  decompose  your  bi-car- 
bonate  of  ammonia,  and  I  thoug;ht  the  ammonia  had  a  greater 
affinity  for  carbonic  acid  than  sulphur,  and  the  result  of  some 
work  I  have  done  would  seem  to  bear  that  out. 

Mr.  Bredel  : — I  do  not  understand  exactly  about  that.  The 
only  thing  I  know  is  that  the  first  "washer  took  out  more  sulphur 
and  the  second  washer  more  carbonic  acid. 

Mr.  Doherty  : — I  a.ssume  j-ou  were  working  on  the  first  scnib- 
ber  above  the  decomposition  pomt  of  bi-carbonate  of  ammonia? 

Mr.  Bredel  : — If  I  could  get  inside  of  the  washer  I  could  find 
out  very  quickly. 

Mr.  Harrop  :— I  should  like  to  ask  Mr.  Bredel  what  test  he 
used  for  arriving  at  the  amount  of  carbonic  acid  and  sulphur 
compound  ? 

Mr.  Bredel;— In  the  combustion  test  for  sulphur  compounds 
and  for  the  carbonic  acid  we  used  first  a  small  laboratory -purifier 
apparatus,  and  then  determined  the  carbonic  acid  in  the  usual 
way  by  potassium  hydrate. 

Mr.  Doherty  : — The  next  question  is  another  purifying-house 
problem ; 

No.  II.  What  substitutes  can  be  advantageously  used  for 
shavings  or  sawdust  in  purifying  material? 

V.  L.  Elbert  : — How  would  spent  tan  bark  do  ?  There  may 
be  an  acid  in  this  that  would  hurt  the  chemical  action  of  the  gas. 
Personally,  I  do  not  know.  Or  how  would  a  percentage  of  small 
bright  gravel  or  stones,  say  0.75  of  an  inch  in  diameter,  do?  With 
the  use  of  moisture  in  the  box  they  would,  I  believe,  arrest  por-  . 
tions  of  the  cyanides,  and  at  the  same  time  separate  the  iron.  The 
weight,  however,  of  such  material  would  be  an  objection. 

C.  E.  Bl'rrows: — If  I  could  not  get  shavings  or  sawdust  I 
would  tr\-  hay  or  straw,  cut  up  as  a  farmer  cuts  it  for  feeding. 

C.  J.  Fox : — Use  lime. 

O.  O.  Thwinx,  : — I  do  not  know  of  any  substitute,  considering 
cost  and  facility  of  obtaining,  that  could  be  advantageously  used 
for  this  purpose.  I  have  tried  but  one  substitute,  which  was  very 
fine  screened  coke,  about  the  size  of  a  pea.  This  worked  fairlv 
well  for  a  few  months  and  then  "'went  to  the  bad"  with  wonder- 
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ful  and  annoying  suddenness.  A  large  part  of  the  oxide  had  un- 
doubtedly entered  the  pores  of  the  coke  and  the  gas  could  not 
come  in  contact  with  it.  This  experience  has  convinced  me  that 
a  proper  carrier  of  the  oxide  must  not  only  be  able  to  form  a 
porous  mass,  but  must  be  permeable  to  the  gas  in  itself,  the  same 
as  shavings  or  planer  chips  are, 

Geo.  Whysall  : — Ground  corncobs  or  chopped  com  stalks; 

M.  E.  Malone: — Ground  cork  makes  an  excellent  substitute 
for  shavings  or  sawdust  in  the  preparation  of  purifying  material, 
and  is  superior  in  many  respects  to  either.  It  is  made  from  waste 
cork,  and  can  be  procured  from  any  of  the  cork  factories.  It 
should  be  ground  to  about  the  size  of  a  grain  of  corn  to  obtain 
the  best  results. 

Cork  does  not  become  saturated  or  soggy, 

Cork  does  not  "cake"  in  the  box. 

Cork  does  not  become  pulverized  like  sawdust  or  shavings. 

Purifying  material  made  from  ground  cork,  owing  to  its 
spongy  nature,  does  not  become  as  compressed  as  other  materials. 

Purifying  material  made  from  ground  cork  causes  only  one- 
third  the  back  pressure  of  other  materials  ordinarily  used. 

Fifty  per  cent,  more  oxide  can  be  mixed  with  ground  cork 
than  with  a  given  volume  of  the  ordinary  sawdust  and  shavings 
mixture,  hence,  you  increase  the  capacity  of  your  box  0.5,  or 
purify  50  per  cent,  more  gas  with  a  given  volume  of  the  cork 
material. 

The  initial  cost  of  the  cork  is  greater  than  that  of  the  sawdust 
or  shavings,  but  this  is  more  than  offset  by  its  other  merits. 

Ground  corn  cobs,  it  is  thought,  will  also  make  a  good  substi- 
tute for  use  in  purifying  material.  Experiments  that  are  being 
made  with  ground  corn  cobs  would  indicate  that  they  possess 
many,  if  not  all,  of  the  merits  of  ground  cork. 

The  ground  corn  cobs  cost  about  50  per  cent,  less  than  the 
ground  cork,  which  is  an  important  item. 

The  following  tabulation  gives  the  weight  of  one  bushel 
{2,150  cubic  inches)  of  different  purifying  materials: 

Weight ;  Lbs. 
Purifying  materials.  Per  Bushel. 

Pine  shavings 5.25 

Ground  cork 6.00 

Pine  sawdust   1 2.75 

Ground  corn  cobs  1500 

Iron  oxide 1 12.00 
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ORAL  DISCUSSION. 

Mr,  Dohertv: — I  might  add  in  connection  with  this  matter 
that  the  first  time  I  heard  of  this  question  was  in  a  certain  gas 
plant  where  they  had  trouble  getting  suitable  sawdust  or  shaving;?. 
As  the  boxes  were  small  the  purifying  materia)  had  to  be  handled 
very  frequently.  The  result  was  that  it  woutd  soon  work  up  into 
a  fine  powder,  as  you  all  know  shavings  will  do  if  they  are  handled 
frequently.  To  overcome  this  difficulty,  I  had  used  cross-cut  saw- 
dust in  preference  to  the  shavings,  but  that  soon  became  water- 
logged and  I  turned  around  to  Mr.  Malone  and  asked  him  what 
substitute  we  could  use.  He  said  cork,  I  said:  "It  is  too  expen- 
sive." He  said :  "Ground  com  cobs."  I  said :  "\ow  I  believe  you 
have  hit  it."  We  inquired  into  the  cost  of  cork  and  we  found 
that  while  it  cost  a  great  deal  per  ton  it  did  not  cost  a  great  deal 
per  bushel,  and  it  maintained  its  eiasticitv  in  the  purifying  box.  I  do 
not  know  how  long  we  have  had  it  in  use,  but  for  several  months, 
and  we  cannot  notice  any  depreciation  in  it.  I  do  not  know  how 
far  the  ground  corn  cob  experiment  is  along,  but  we  are  going  to 
give  that  a  trial  and  see  if  that  is  not  a  desirable  substitute  for 
shavings  and  sawdust. 

The  next  question,  according  to  the  list  here  before  me,  is : 

\o.  424.  What  is  the  usual  practice  of  gas  companies  when 
notified  by  the  Gasfitters'  L'nion  that  eight  hours  will  constitute  a 
day's  work. 

Geo.  Kirk: — Gracefully  submit. 

Henrv  B.  Le.\ch  : — \V'e  have  just  been  notified  that  we  must 
recognize,  and  our  men  join  the  union,  or  the  use  of  gas  will  be 
tabooed  by  the  members  thereof ;  no  attention  has  been  paid  to 
the  threat,  and  none  will  be  at  present. 

ORAL  niscessioN. 

The  Presidknt: — Xo  doubt  some  one  has  had  some  experi- 
ence on  this  subject.  Mr.  Perkins,  have  you  had  any  experience 
on  this  subject? 

Mr,  Perkin.s: — We  have  not,  Mr.  President.  We  have  a 
good  feeling  of  fellowship  between  the  labor  unions  and  our- 
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Mr.  McIlhenny  : — Cannot  the  President  give  us  a  little  infor- 
mation on  this  line  in  regard  to  labor  unions  and  boycotts? 

President  Andrews  : — I  do  not  know  of  anything  particular 
within  my  experience  that  would  be  of  benefit  to  you.  We  have 
never  had  any  special  trouble  with  labor  unions  for  the  reason 
that  we  have  always  kept  our  men  on  higher  pay  than  anybody 
else  would  pay,  and  as  a  consequence  they  would  rather  stay  with 
us  than  join  the  labor  union  and  receive  less  pay.  We  have  foimd 
that  it  is  more  profitable  to  pay  a  little  more  than  anybody  else 
and  get  a  little  more  work  out  of  the  men  than  to  establish  the 
labor  union  standard  of  wages  and  put  up  with  the  other  troubles 
which  follow  it. 

Mr.  Dohertv  : — The  next  question  is : 

No.  15.  How  large  must  a  gas-works  be  to  warrant  the  adop- 
tion of  charging  and  drawing  machinery  ? 

H.  A.  Carpenter  : — Any  retort  house  whose  eventual  capacity 
will  reach  500,000  cubic  feet  per  24  hours  can  well  afford  to 
install  power  charging  and  drawing  machinery,  and  on  this  basis 
the  gas  company  can  afford  to  put  the  machine  in  when  their 
maximum  make  would  run  to  one-half  this  quantity. 

R.  B.  Brown: — I  believe  that  entirely  aside  from  the  labor 
question  power  charging  and  discharging  machinery  can  be  used 
in  any  single  stack  retort  house  with  a  maximum  output  requiring 
six  benches  of  sixes.  This  is  assuming  the  use  of  the  West  com- 
bined type  of  power  charger  and  discharger,  which  has  a  capacity 
of  about  16  benches  of  nines  and  requires  but  one  man  per  shift 
for  its  operation,  an<l  on  the  assumption  that  one  of  these  machines 
with  its  necessary  compressor  equipment,  overhead  hopper  and 
coal  elevator  conld  be  installed  at  the  particular  point  in  quest ioti 
for  $20,000,  allowing  10  per  cent,  for  interest  and  depreciation 
other  than  that  taken  care  of  in  the  ordinary  repairs,  wages  of 
the  two  men  to  operate  (assuming  that  the  compressor  would  be 
taken  care  of  b\'  the  boiler  man  who  would  be  on  the  plant  any- 
how), and  that  the  six-bench  plant  would  be  operated  at  a  capacity 
of  200  days  maximum  per  vear,  or  say  72.000,000  cvibic  feet  per 
annum,  with  one  extra  man  on  the  floor  for  each  shift  to  care  for 
pipes,  etc.,  and  the  same  allowance  of  men  otherwise  as  for  hand 
labor,  the  machines  would  work  out  to  about  8.5  to  9  cents  per 
1,000  for  retort-house  labor. 
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Now  I  believe  that  there  are  more  plants  of  this  size  operating 
with  all  hand  labor  in  which  tlie  retort-house  labor  runs  over  lo 
cents  than  under  lo  cents,  and  yet  I  also  believe  that  they  can  be 
operated  on  9  cents,  and  therefore  state  it  as  my  opinion  that  the 
smallest  number  of  benches  which  can  be  operated  with  power 
machinery  is  six  benches  of  sixes.  On  anything  above  that  the 
power  machinery  will  show  a  .saving  over  hand  labor. 

There  are,  however,  made  in  England  several  types  of  manual 
charging  and  discharging  machinery  which  may  be  installed  at  a 
very  much  smaller  capital  and  do  away  with  from  30  to  50  per 
cent,  of  the  men  required  in  a  small  retort  house.  These  machines 
can  be  used  to  advantage  and  at  some  saving  in  cost  on  any  retort- 
house  employing  over  three  benches,  and  for  houses  which  will 
probably  never  exceed  the  equivalent  of  10  benches  of  sixes,  they 
are  probably  better  adapted  than  the  power  of  machinery. 

Either  type  of  machine  has  besides  those  enumerated  the  verj- 
decided  advantage  of  being  able  to  charge  the  retorts  fully  up  to 
their  capacity,  and  to  draw  them  without  excessive  labor  on  the 
part  of  the  attendants,  thus  increasing  the  output  per  retort  with- 
out increasing  the  other  conimensurateh\ 

K.  M.  Mitchell: — The  writer  has  had  no  experience  in  the 
working  of  stoking  machines,  but  believes  that  recent  inventions 
in  this  line,  and  the  condition  of  the  labor  question  must  attract 
the  attention  of  the  management  of  medium-sized  gas-works. 

Very  recently  a  combined  charging  and  drawing  machine  has 
been  put  in  operation  in  England  which  promises  to  fill  the  wants 
of  medium-sized  gas-works  of  a  capacity  of  150,000,000  to 
200,000,000  cubic  feet  per  annum.  The  machine  is  operated  by 
one  man,  who  draws  and  charges  the  retorts,  one  man  opens  and 
closes  the  lids.  The  cost  of  operating,  including  furnace  men, 
bringing  in  coal  and  taking  out  coke,  is  about  30  cents  per  ton  of 
coal  carbonized.  The  cost  of  the  machine  is  about  $9,000.  Cost 
of  bins,  coal  breakers  and  conveyors  will  be  about  $4,000,  making 
a  total  cost  of  $13,000  per  complete  installation  for  12  benches 
of  6  retorts  (capacity  of  machine  is  estimated  at  20  benches). 
The  saving  in  labor  (with  machine  over  hand  labor)  would  be  50 
cents  per  ton  of  coal. 

In  a  works  carbonizing  21,900  tons  of  coal  per  annum,  using 
a  stoker  and  drawing  machine,  we  have : 
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A  saving  of  50  cents  per  ton $10,950 

Depreciation  8  per  cent,  of  $13,000  $1,040 

Interest  at  5  per  cent  650 

1,690 

Saving,  machine  over  hand  labor  $9,260 

From  the  above  figures  it  is  apparent  we  should  be  looking 
into  the  matter  of  stol<ing  machinery.  Our  authority,  who  is 
operating  a  medium-sized  gas-works,  said :  "It  costs  very  Httle  more 
in  summer  time  working  eight  benches  than  when  operating  12 
benches." 

Geo,  Whvsall: — The  plant  must  have  a  capacity  of  at  least 
1,000,000  cubic  feet  of  gas  per  diem. 

ORAL  DISCUSSION. 

The  President: — Mr.  Miller,  can  we  hear  from  you  on  this 
subject? 

Mr.  Miller: — In  answer  to  that  question  I  would  say  40 
retorts;  five  benches  of  eights  or  seven  benches  of  sixes. 

Mr.  Doherty:^ — This  next  question,  perhaps,  it  might  be 
well  to  read  at  this  time  in  connection  with  question  No.  15,  and 
the  two  questions  can  then  be  discussed  at  the  same  time.  I  will 
now  read  question  16  and  the  printed  discussion  following  and 
then  we  can  discuss  questions  15  and  16  together. 

No.  r6.  What  saving  can  be  made  by  machine  stoking  and 
drawing? 

H.  A.  C.\rpe\ter: — Question  No.  16  can  be  no  better  an- 
swered than  by  referring  the  Association  to  pages  No.  1607  to 
r6ro  of  the  Jotirnal  of  Gas  Lighting,  December  16,  1902,  which 
gives  some  very  conservative  results  carried  out  to  tons  per  man. 
These  figures  are  given  on  a  minimum  number  of  10  benches 
making  about  8,000  cubic  feet  of  gas  per  mouth-piece  per  2-1 
hours.  The  possible  saving  can  readily  be  derived  from  compari- 
son of  these  figures  with  results  that  any  of  the  members  arc 
obtaining. 

Geo.  G.  Ramsdell  : — The  cost  of  all  labor  in  a  retort  house 
figures  out  about  as  follows ; 

Slopers,  2.75  to  4  cents  per  i.ooo. 
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Horizontals  with  charging  and  drawing  machines,  .V75  to  4.5 
cents  per  1,000. 

Discharging  machines  only  6  to  7  cents  per  1,000. 
Manual  labor,  9  to  10  cents  per  1,000. 

ORAL    DISCUSSION. 

Mr,  Miller: — It  seems  to  me  the  manner  of  stating  the  cost 
as  it  is  stated  in  the  written  responses  to  these  inquiries  is  very 
indefinite  because  some  plants  pay  a  different  price  from  others 
for  labor.  One  plant  may  be  paying  $2.50  a  daj',  and  anollier 
plant  paying  $2  a  day  for  the  same  work,  so  that  of  course  ihe 
comparative  cost  would  not  be  the  same.  It  seems  to  me  tc 
compare  machine  stoking  with  hand  work  we  should  take  the 
number  of  tons  of  coal  carbonized  per  man  in  figuring  the  cosl 
of  labor.  If  the  cost  woidd  be  about  10  cents  per  1,000  and 
wages  $2  per  day,  each  man  would  be  carbonizing  two  tons  of 
coal.  Our  experience  with  stoking  machines  is  that  we  can  car- 
bonize on  an  average  about  six  and  one-fourth  tons  per  day  per 
man  throughout  the  year.  That  is  taking  the  coal  in  the  retort- 
house  bins  and  then  to  do  the  remainder  of  the  labor  and  place 
the  coke  bins  ready  to  be  delivered  to  the  wagons  for  market. 

Mr.  Breiu^l: — I  did  not  have  very  much  to  say  about  it.  but 
if  you  want  to  know  where  Mr.  Ramsdell  got  his  figures,'!  wish 
to  state  that  I  made  them  up  myself  years  ago. 

Mr.  Doherty: — You  have  changed  your  mind  since,  haven't 
you? 

Mr.  Bredkl  : — No.  The  labor  we  are  figuring  on,  if  I  remem- 
ber correctly,  was  $2.50  and  $2.75  per  day.  That  is  all  the 
information  I  can  give. 

Mr.  Doherty: — There  might  be  a  chance  for  argument  here. 
Mr.  Ramsdell's  figures,  which  come  originally  from  Mr.  Bredel. 
gave  a  lower  cost  for  slopers  than  they  do  for  charging  and 
dravi'ing  machinery. 

Mr.  Ramsdell  gives  the  cost  of  slopers  at  2.75  to  4  cents  per 
1,000  and  for  horizontals  with  charging  and  drawing  machines, 
3.75  to  4.5  cents  per  r,ooo.  The  minimum  and  maximum  for 
drawing  and  charging  machines  both  being  higher  than  the  mini- 
mum and  maximum  for  inclines. 

Mr.  llHEnEL:— That  is  not  very  much  difference.  There  is 
possibly  only  the  saving  of  a  third  to  a  half  cent  in  usir^ 
inclines  over  horizontals,  and  that  is  all  it  gives  here. 
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Mr.  Dohertv: — The  next  question  is 

No.  12.  What  are  the  arguments  for  and  against  the  use 
of  air  in  purification? 

V.  L.  Elbert  : — With  adequate  area  of  surface  exposed 
where  three  boxes  are  in  use  (one  box  idle),  the  material  can  be 
practically  used  up  to  as  high  as  50  per  cent,  of  sulphur  with 
the  use  of  2.5  per  cent,  of  air  and  no  dumping  of  boxes  necessary 
until  material  contains  the  sulphur  as  stated. 

B.  H.  Petley  : — As  an  argument  in  favor  of  constant  revivi- 
fication by  the  introduction  of  air  at  the  inlet  of  exiiaustion  I 
will  state  that  during  the  eight  months  from  April  to  December, 
IQ02,  we  passed  upwards  of  150,000,000  cubic  feet  of  gas  without 
changing  a  purifier,  nor  did  we  experience  any  serious  trouble 
from  back  pressure  caused  by  the  caking  of  the  materials  in  the 
boxes.  Previous  to  this  run  we  averaged  a  change  about  cvcr\ 
two  weeks. 

Freeport  Gas  Light  and  Coke  Company  :~From  our  ex- 
perience allarguments  are  in  favor  of  the  use  of  air.  One  and 
one-half  per  cent,  of  air  will  add  25  per  cent,  to  the  purifying 
capacit}'. 

Aljued  E.  Forstall  ; — Reference :  Progressive  j^gc,  Vol, 
ig,  page  267. 

Editor: — There  are  objectors  to  the  use  of  air  to  extend  the 
life  of  purifying  materials  without  changing,  but  I  have  been 
unable  to  get  the  views  of  any  of  the  opponents  of  this  plan. 
Those  contributing  seem  to  all  favor  the  use  of  some  air.  If  air 
is  going  to  be  used.  I  recommend  an  arrangement  of  a  small 
forge  blower  belted  to  the  exhauster.  This  is  the  only  satisfac- 
tory means  I  have  ever  been  able  to  find. 

O.  O.  Thwing: — I  know  of  no  arguments  against  the  use  of 
air  in  moderation,  in  purification.  The  arguments  for  its  use 
are  too  well  known  to  need  repetition. 

Mr.  Doherty: — The  point  I  was  trying  to  make  was  that  a 
great  many  of  Ihe  difficulties  in  the  use  of  air,  so  far  as  my 
experience  extends,  have  been  in  trying  to  introduce  a  certain 
amount  of  air  and  overdoing  it.  I  remember  one  town  I  was 
in  where  the  gas  wa.s  blue,  had  no  illuminating  value  at  all.  I  Ixr- 
came  acquainted  with  the  gas  man  the  next  day  and  found  that  he 
ha<l  slipped  a  cog  on  his  introduction  of  air.  I  have  ucver  been 
able  to  find  a  more  satisfactory  method  than  the  use  of  a  small 
forge  blower  belted  to  the  exhauster. 
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,Mr.  Stone: — I  happen  to  remember  that  up  at  Pittsfield, 
Mass.,  I  saw  a  scheme  where  one  of  the  old-fashioned  water-seal 
meters  was  fastened  to  the  station  meter  and  so  arranged  by  a 
set  of  changeable  gears  that  the  meter  would  pump  in  any  quan- 
tity of  air  back  of  the  purifiers,  just  in  proportion  as  the  station 
meter  ran.  The  faster  the  station  meter  ran  the  faster  the  old 
water-seal  meter  ran  to  pump  the  material  in,  admitting  air  for 
revivifying  the  oxide  in  proportion  to  the  amount  of  gas  manu- 
factured. 

Mr.  H.^rhop  -.—l  think  Mr.  Thwing's  answer  covers  the  whole 
subject  pretty  well  when  he  says  that  he  knows  of  no  argument 
against  the  use  of  air  and  the  arguments  for  its  use  are  too  well 
known  to  need  repetition.  The  use  of  air  is  getting  to  be  pretty 
general  these  daj's,  so  that  it  is  unnecessary  to  argue  for  it.  1 
might  mention  the  arguments  against  it,  which  I  presume  are  also 
well  known.  To  make  it  a  matter  of  record,  in  order  to  make 
these  answers  complete,  I  will  state  that  the  chief  objection  is 
the  introduction  of  nitrogen  into  the  purified  gas.  For  everv' 
volume  of  ox\'gcn  there  is  about  four  volumes  of  nitrogen  and 
the  gas  is  diluted  to  that  extent.  Then,  it  is  impossible  to  regu- 
late the  air  by  methods  ordinarily  used,  in  order  that  there  will 
alwa\'s  be  just  enough  air  supplied  to  suit  given  conditions.  Mr. 
Stone  has  mentioned  a  very  ingenious  method  for  approximating 
this  regulation,  but  it  seems  that  where  the  air  is  sent  in  even 
through  a  meter,  so  that  daily  reports  show  the  proportion  of 
air  to  gas  used,  the  man  who  has  charge  of  this  will  not  obey 
instructions  and  will  send  in  air  in  proportions  sometimes  that 
are  not  what  is  necessary,  and  sometimes  arc  away  below  what 
is  necessary,  and  if  they  are  held  down  to  a  certain  fixed  per- 
centage or  if  they  have  orders  to  send  in  a  certain  number  of 
feet  of  air  every  24  hours  tliey  will  usually  allow  the  air  to  get 
in  at  a  certain  rate  and  they  read  the  meter  and  find  if  they  are 
getting  behind  or  getting  ahead  of  the  amount  that  should  be 
admitted,  and  either  shut  the  air  off  entirely  or  open  it  entirely, 
and  they  do  that  in  such  a  way  that  there  is  no  definite  regulation. 
If  the  amount  of  air  is  more  than  is  necessary,  of  course  there 
is  a  percentage  of  oxygen  carried  over  into  the  gas,  and  the  gas 
suffers  very  largely  by  that  condition.  One  editor  suggests  the 
addition  of  the  air  under  pressure,  I  might  say  that  we 
expect  in  Milwaukee  to  adopt  a  new  plan  of  cyanide  recovery, 
and  if  we  do  that  we  will  not  be  able  to  drive  the  air  into  the 
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gas  by  the  exhausters  as  we  do  now,  because  we  will  not  want 
any  air  mixed  with  the  solutions  that  are  used  in  recovering  the 
cyanide.  The  oxidation  to  a  higher  state  will  give  us  a  large 
proportion  of  insoluable  compounds  while  we  intended  to  go  after 
the  soluble  compounds. 

Mr.  Osborn  :— The  method  I  have  seen  used  most  generally 
is  something  similar  to  that  Mr.  Doherty  has  mentioned.  We 
take  pressure  from  the  blower,  which  runs  probably  16  or  18  revo- 
lutions per  minute,  and  it  is  passed  through  a  meter  into  the  inlet 
of  the  exhauster  and  tlie  proportion  is  kept  up  by  showing  the 
amount  of  gas  passed  through  the  exhauster  and  watching  what 
goes  through  the  meter.  Of  course  that  varies  a  little,  but  I 
have  never  noticed  any  bad  results  from  it.  We  are  using  about 
I  per  cent. 

Mr.  Stone:— The  scheme  I  saw  in  use  at  PittsMd,  Mass., 
made  the  amount  of  air  that  was  admitted  arbitrary.  There  was 
no  variation.  The  men  could  not  change  it  at  all.  There  were 
gear  wheels  that  the  superintendent  could  change  on  the  station 
meter  and  also  on  this  small  meter,  but  if  he  changed  the  gear 
wheels  that  was  all  there  was  to  do.  There  was  no  other  change 
at  all.    It  simply  had  to  pump  just  that  much  air  into  the  gas. 

Mr.  DoiiETRV  :^Mr.  Osborn's  remark,  saying  that  they  "ad- 
mit I  per  cent."  reminds  me  of  Mr.  Chollar's  very  fine  distinc- 
tion— "we  admit  i  per  cent."  He  might  put  in  2,  but  he  would 
only  admit,  or  own  up  to,  i  per  cent.  This,  I  will  explain,  is 
intended  only  as  a  play  on  words. 

STAND.VRR   SIZES  FOR   G.VS    METERS. 

Mr.  Doherty:— I  have  one  or  two  more  questions  which  the 
members  have  signified  a  desire  to  discuss.  I  will  bring  them 
before  you  and  then  quit.  I  think  we  have  discussed  about  20 
questions  in  the  order  of  their  preference.  In  the  answers  to 
question  No.  120  will  be  foimd  some  data  relating  to  gas  meters. 
and,  by  the  way,  some  of  this  data  may  not  be  very  accurate.  It 
had  to  be  compiled  very  hurriedly,  and  there  are  a  great  many 
mistakes  in  it.  A  study  of  this  data,  however,  will  show  that 
the  present  rating  of  gas  meters  is  purely  arbitrary  and  not  even 
right  comparatively.  It  amounts  absolutely  to  nothing.  For 
instance,  in  some  of  the  tests  I  had  made  to  check  up  the  figures 
I  made,  a  certain  manufacturer's  meter  was  the  same  size  whether 
you  put  on  a  20  or  a  30  light.    The  30-light  meter  was  rated  at 
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a  little  increased  cost  and  liad  a  different  label,  but  otherwise  yoii 
simply  paid  a  little  more  money  for  a  different  label.  We  have 
outgrown  the  old  rating  for  meters,  and  I  think  some  better  terms 
should  be  used  to  designate  capacity.  That  is,  I  mean,  we  have 
outgrown  the  old  rating  of  meters  by  lights,  and  I  think  that  this 
is  one  subject  upon  which  the  gas  fraternity  needs  reform.  At 
least  the  gas  fraternity  wants  to  know  what  they  are  buying  when 
they  buy  a  certain  sized  meter.  Most  of  the  gentlemen  in  this 
room  believed  when  they  bought  a  lo-light  meter  they  were 
buying  a  meter  three  and  one-third  times  bigger  than  a  3-Hght 
meter.  That  is  not  the  case.  They  are  buying  a  meter  not  quite 
of  double  the  capacity  of  a  3-light  meter.'  Take  the  data  referred 
to,  and  you  will  find  some  interesting  figures  on  capacity  per 
light.  You  will  notice  that  a  20-!tght  meter  is  almost  the  same 
capacity  for  all  makes  as  a  30-light  meter.  The  capacity  of  a 
20-light  meter  is  comparatively  240  feet  gas  per  hour  at  this  par- 
ticular differential  pressure  that  this  investigator  subjected  it  to. 
Xow.  you  will  notice  the  capacity  of  one  make  of  30-light  meter 
is  only  270  feet:  in  other  words,  it  is  only  a  little  more  than  10 
per  cent,  difference  in  capacity,  but  your  capacity  per  light,  ac- 
cording to  these  differential  pressures,  varies  from  23.4  for  a 
3-light,  and  25.2  for  a  3-light  to  35  feet  for  a  5-!ight,  and  12.5 
feet  for  a  jo-light,  and  9  feet  for  a  30-light  meter,  and  11. 5  feet 
for  another  30-iight  meter,  and  10  feet  per  light  for  a  45-Iight 
meter,  and  8.3  feet  per  light  for  a  6o-light  meter,  and  8,5  feet  per 
light  for  an  80-liglit  meter,  and  7.2  feet  per  light  for  a  lOO-light 
meter,  and  7.8  feet  for  150-bght  meter,  and  7  feet  per  light  for 
another  150-light  meter,  while  the  20-light  meter  is  20  feet  per 
light.  In  other  words,  it  is  apparent  from  these  figures  that  the 
rating  on  a  meter  never  did  mean  anything,  in  the  first  place, 
and  in  the  second  place,  we  have  outgrown  it ;  therefore,  I  think 
some  better  term  should  be  used  to  designate  capacity,  and  it 
would  also  be  desirable  to  have  meters  of  standard  dimensions, 
and  especially  with  uniform  distance  between  inlet  and  outlet 
connections  of  meters  of  the  same  size.  There  is  a  marked  tend- 
ency all  ox'cr  this  country  to  adopt  iron  meter  connections,  and 
it  would  be  very  desirable  if  we  could  get  meters  of  the  same 
size— the  same  distance  between  centers — so  that  we  would  not 
.have  to  use  an  offset  joint  for  our  iron  connections. 

I  therefore  move  Uiat  a  coininittee  of  three  be  appointed  to 
take  up  this  subject  with  the  meter  manufacturers,  and  secure  a 


dovGooi^Ic 


NINETEENTH  ANNUAL  MEETING  465 

new  and  rational  rating  of  meters,  to  be  of  uniform  dimension, 
and  to  be  covered  by  a  new  price  list,  which  shall  bear  a  more 
exact  relation  to  the  cost  of  manufacturing  the  different  sizes  and 
their  value  to  the  purchasing  gas  companies. 

Mr.  Jones  :— I  second  the  motion. 

President  Andrews: — Are  there  any  remarks?  I  am  sure 
we  would  like  to  hear  from  some  of  the  meter  men  on  the  floor 
of  the  convention,  if  they  have  any  views  to  express  on  the  matter. 

Mr,  Doherty  : — I  would  like  to  know  how  they  can  explain 
it. 

Mr.  McIlhenny: — I  would  say,  Mr.  President,  that  they 
explain  it  in  the  same  way  that  a  f^reat  many  other  things  are 
explained  which  started  with  the  inception  of  the  gas  business. 
This  method  originally  served  its  purpose  very  well,  when  first 
introduced.  A  light  was  supposed  to  mean  6  cubic  feet  per 
hour.  We  have  changed  from  the  old  system  of  wet  meter  to 
the  dry  meter.  The  dry  meter  having  a  greater  capacity  than  the 
wet  meter,  although  of  the  same  size.  For  that  reason  the  name 
has  remained  the  same  as  a  nominal  term,  while  as  a  matter  of 
fact  the  capacities  have  differed  greatly.  I  do  not  know  that 
there  would  be  any  objection  to  changing  it  except  that  there 
would  not  be  any  uniformity  even  after  the  change.  Very  many 
gas  companies  have  thousands  of  meters  in  use  and  the  new 
meters  which  they  would  obtain  would  simply  have  a  different 
nomenclature  from  the  others  and  which  would  lead  to  more  or 
less  confusion.  It  is  simply  a  question  whether  the  effort  at  re- 
form would  be  worth  the  resulting  confusion.  The  meter  manu- 
facturers can  very  easily  adopt  a  table  which  would  indicate 
exact  capacities.  In  fact,  most  of  the  gas  companies  have  that 
information  anyhow.  The  whole  question  resolves  itself  into  a 
solution  of  the  problem  whether  the  benefits  to  be  obtained  would 
be  worth  the  confusion  which  would  result  to  the  gas  companies. 

Mr,  Doherty  : — Before  that  question  is  put  I  will  say  that 
every  man  in  the  employ  of  a  gas  company  has  to  be  edu- 
cated to  that  table,  and  he  has  to  be  able  to  carry  that  table  in  his 
head  and  tell  what  sized  meter  to  set  for  a  particular  place, 
whereas,  it  would  be  a  very  easy  matter  to  designate  that  meter 
in  such  a  way  that  it  immediately  conveys  the  information  de- 
sired. This  reform  would  be  along  the  line  of  reforms  in  all 
similar  branches  of  gas  engineering.  The  whole  idea  of  most 
of  these  reforms  being  to  eliminate  as  much  as  possible  from  a 
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man's  memory,  which  we  all  know  is  not  infallible,  and  to  get 
definite  and  accurate  information,  as  well  as  uniform  and  stand- 
ard appliances.  I  see  no  reason  whatever  for  preserving  the  old 
rating  which  we  have  outgrown.  In  the  meantime,  we  have  de- 
parted from  a  6-foot  standard  referred  to  by  Mr,  Mcllhenny.  I 
think  the  standard  would  have  to  be  more  nearly  3  feet  now. 

Mr.  Claxsex: — Your  idea,  then,  would  be  not  to  designate 
it  by  a  number  of  lights,  but  so  many  feet  per  hour? 

AIh.  Douerty: — Designate  it  by  its  capacity  in  some  way. 

Mr.  Barxes: — As  stated  by  Mr,  Doherty,  there  is  very  little 
dclerm inability  simply  by  lights  or  in  given  units  such  as  existed 
at  the  time  Mr.  Mcllhenny  refers  to  when  meters  were  first  given 
names.  It  was  simply  a  distinction,  as  I  understand  it.  Where 
you  arc  supplying  \\'clsbaclis  or  supplying  heat  your  standard  of 
meter  sizes,  based  on  lights,  is  of  no  use  to  you  at  all  in  determin- 
ing how  much  gas  you  want  to  use  for  a  specific  purpose.  Tlie 
difficulty  might  be  remedied  by  establishing  some  standard,  mak- 
ing it  conform  to  the  uses  that  gas  is  put  to,  as,  for  instance,  so 
many  feet  per  hour. 

The  motion  above  made  and  seconded  was  then  unanimously 
adopted. 

President  Andrews  :— I  will  appoint  this  committee  to-mor- 
row, 

UNIFORM   system   FOR  MAPPING  GAS  MAINS. 

Mr.  Doherty: — I  have  two  or  three  other  matters  to  be 
brought  up,  which  are  referred  to  in  the  question  box.  In  the 
([uestion  of  mapping  mains,  for  example,  I  find  that  there  is  no 
uniform  system  of  mapping  mains  in  vogue,  and  I  suggest  that 
this  Association  take  it  up  and  trj'  to  devise  some  system  for  the 
mapping  of  mains  that  is  capable  of  universal  adoption.  No  two 
companies,  as  a  rule,  use  the  same  methods  of  showing  the  size 
of  pipe.  We  do  not  use  the  same  symbols  for  the  "specials,"  in 
fact  there  is  no  uniformitj-  whatever  on  the  subject.  There  is 
probably  some  best  system  in  use  right  now,  and  if  there  is  not 
jtome  best  system  in  use,  then  some  best  system  can  be  evolved. 
I.  therefore,  move  that  a  committee  of  one  be  appoinicti  to  whom 
will  be  assigned  the  task  of  working  out  a  uniform  system  of 
mapping  mains,  and  to  report  at  the  next  annual  meeting  of  this 
Association. 

The  above  motion  was  then  duly  seconded  and  unanimously 
carried. 
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STANDARD   SIZES   FOR   COKE. 

>Ik.  Dohkktv: — Now  on  the  matter  of  coke.  As  you  prob- 
ably know,  most  of  the  appliances  in  whicb  coke  is  burned  were 
designed  originally  for  hard  coal  which  comes  in  certain  sizes. 
These  appliances  are  adopted  to  the  different  sizes  of  coal. 
These  sizes  of  coal  are  universally  designated  by  some  name  and 
if  a  man  moves  froin  one  town  to  another  and  calls  up  a  coal 
dealer  and  wants  a  certain  sized  coal  to  be  used  in  a  certain  sized 
stove  he  gets  it.  But  if  he  wants  to  burn  coke,  perhaps  he  does 
not  know  exactly  what  he  wants,  and  the  result  is  that  he  uses 
coal  instead  of  coke.  I  have  in  mind  an  instance  which  recently 
came  to  my  notice  where  in  a  comparatively  small  town  the)' 
were  selling  coke  below  the  market  price  at  least  $1  a  ton,  basing 
it  on  what  was  being  <lotie  in  other  similar  towns,  and  from  then 
on  up  to  $2  (>er  ton.  Xow  ?!  perhaps  docs  not  look  as  if  it 
woidd  make  nnich  difference,  but  it  means  about  6.5  cents  per 
i.OOC)  feet  of  gas.  As  far  as  I  could  learn  the  coke  market  was 
not  <ieveIoped  in  most  of  those  towns  because  they  did  not  prop- 
erly cater  to  what  the  trade  wanted,  and  the  trade  was  not  going 
around  saying  wh^t  they  did  want ;  they  simply  used  coal.  I  think 
it  would  be  to  the  advantage  of  all  of  the  ga.s  companies  to  have 
this  subject  investigated  thoroughly  and  a  report  submitted,  giv- 
ing the  most  desirable  sizes  of  coke  to  be  furnished  for  the  mar- 
ket, and  fix  upon  names  which  can  ]>e  made  uniform  for  its  desig- 
nation. 

I  therefore  recommend  that  a  committee  of  one  be  appointed 
to  devise  the  most  desirable  sizes  of  coke  to  be  furnished  for  the 
market  and  to  fix  ui>on  names  which  can  be  made  uniform  for  its 
<lesignation,  and  I  recommend  that  this  committee  report  through 
the  gas  light  journais  by  September  of  this  year.-  I  would  like  to 
soe  ^[^.  An<trews  upon  that  committee.  He  is  devoting  almost 
his  entire  time  to  the  coke  business.  I  will,  therefore,  move  that 
a  committee  of  one,  consisting  of  Charles  W.  Andrews,  be  ap- 
pcjinted  to  investigate  and  rejjort  upon  this  subject. 

The  above  motion  was  then  duh'  seconded  and,  being  put  to 
the  house  by  Vice  President  Mcllhenny,  was  declared  unani- 
mously carried. 

(.)n  motion,  duly  seconded  and  carried,  the  .Association  then 
adjourned  until  Thursday,  March  19,  190.1,  at  9:30  a.  m. 
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QUESTIONS  NOT  OR.\LLY  DISCUSSED. 

No.  I.  Why  do  we  use  lump  coal  when  we  can  buy  slack  or 
run  of  mine  cheaper? 

J.  H.  Enright  : — I  am  unable  to  see  how  any  manager  cannot 
see  the  great  a<lvantage  in  using  slack  coal  under  boilers  in  pref- 
erence to  lump  for  several  reasons,  the  principal  one  being  that 
when  boilers  arc  kept  clean,  and  closely  looked  after  with  a  pr(^- 
erly  constructed  furnace  and  intelligent  firing,  one  can  easily  get 
along  with  less  than  one-half  the  cost  as  compared  with  the  cost 
of  lump  coal  for  fuel. 

G.  \.  Ci.App: — In  answer  to  this  question,  there  are  several 


(i)     There  is  more  waste  in  handling  slack. 

(2)  It  requires  higher  heats  to  carbonize. 

(3)  It  yields  less  per  ton  purchased,  on  account  of  loss  in 
handling.  The  freight  and  carting  cost  the  same  as  lump  coal. 
I  think  in  some  cases,  where  stoking  machinery  is  used  and  there 
is  no  carting,  it  maj'  be  different. 

V.  L.  Elbekt: — (a)  It  favorably  situated  in  relation  to 
mines,  run  of  mine  would  give  about  same  yield,  but  requires 
more  heat  to  carbonize,  hence  more  fuel. 

(&)  Where  coal  must  be  stored  in  large  quantities  to  carry 
over  the  winter  or  any  other  period,  the  loss  is  heavy  in  yield  of 
gas  after  60  d.^ys'  storage. 

(c)  Yon  are  also  endangered  from  spontaneous  combustion 
to  a  much  greater  degree  with  slack  coal  and  run  of  mine  than 
with  lump  coal. 

J,  T.  M.vsoN' : — There  arc  several  good  reasons  why  we  use 
the  lump  coal  (when  we  can  get  it)  instead  of  slack  or  run  of  the 
mine.  The  lump  coal  will  store  better  in  the  shed  or  hill ;  it  los« 
less  of  its  gases  while  stored ;  it  contains  as  a  usual  thing  a 
smaller  percentage  of  ash ;  it  takes  up  moisture  more  slowly ;  and 
it  is  more  easily  dried. 

When  taken  into  the  retort  house  for  carbonizing,  the  great- 
est difference  is  to  be  seen. 

Take  two  benches  along  side  of  each  other,  and  charge  one 
with  clean  lump  coal  and  the  other  with  the  slack  or  run  of  the 
mine.  You  will  see  these  differences.  The  bench  using  '"* 
lump  coal  will  carbonize  more  coal  per  retort  to  the  pound  o 
fuel  used  and  in  a  shorter  period  of  time.     The  lump  coal  \^ 
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loose  in  the  retort  so  that  the  heat  will  reach  the  center  of  the 
charge  quicker  than  it  will  with  the  slack  or  run  of  the  mine : 
which  will  lie  in  one  close  mass,  containing  more  moisture  to 
be  driven  out  before  the  heat  can  act  on  the  coal  itself.  The 
lump  coal  will  yield  its  gases  easier,  and  more  of  them.  The  coke 
that  cokes  from  it  will  be  of  much  better  grade  than  the  other. 

The  two  charges  when  drawn  (if  drawn  at  the  same  time) 
will  look  about  the  same  when  the  lid  is  opened,  but  when  charge 
is  broken  by  the  rake  the  lump  charge  will  be  found  clean  and 
the  coke  bright  with  no  flame.  The  heart  of  the  other  will  be 
found  dull  and  the  chances  are  that  there  will  be  plenty  of  ilame. 
Tile  one  retort  will  be  hot,  read}'  for  the  next  charge,  and  the 
other  dull  and  in  poor  condition  to  receive  another  charge  of  slack 
-or  run  of  mine.  The  lump  coke  will  retain  its  size  to  the  pile, 
where  the  slack  will  be  broken,  and  when  the  stock  is  figured  there 
would  be  a  large  percentage  of  breeze. 

J.  W,  Reilly: — Screened  or  lump  coat  gives  better  carboniz- 
ing results  than  run  of  the  mine.  The  latter  is  not  only  harder 
to  burn  off,  owing  to  the  dust  contained  in  it  which  forms  in  the 
retorts  a  compound  mass  through  which  the  licat  cannot  pass  or 
penetrates  slowly  and  with  difficulty,  but  also  contains  more  dirt 
and  slate  and  a  large  percentage  of  sulphur,  and  will  not  yield  as 
much  gas  even  when  thoroughly  carbonized.  A  majority  of  coal- 
gas  companies  buy  from  0.75-inch  to  1.5-inch  screened  coal.  The 
latter  the  lumps  the  better,  and  besides  you  get  a  better  quality 
of  coke.  The  dust  makes  breeze  only.  The  screened  coal  will 
more  than  compensate  for  the  higher  price  paid   for  it. 

C.  H.  Williams: — We  buy  lump  coal  in  preference  to  slack 
or  run  of  the  mine  because  of  the  excessive  freight  rates  on  coal — 
$1.50  per  ton  for  hauling  138  miles.  This  fixed  cost  per  ton  for 
all  grades  of  coal  leaves  asnial!  difference  for  the  coal  delivered, 
so  that  the  increased  thermal  value  of  the  coal,  and  the  increased 
weight  which  can  be  burned  per  foot  of  grate  surface,  increasing 
as  it  does  in  reality  the  boiler  capacity  over  what  it  would  be 
were  we  using  an  inferior  grade  of  coal,  more  than  compensates 
for  the  extra  cost  per  ton  as  charged,  exclusive  of  haulage. 

C,  E.  Burrows  : — ^I  use  lump  coal,  first,  freight  on  slack  is  the 
same  as  on  lump  and  there  is  more  waste  in  slack,  and  cost  at 
mine  only  25  cents  per  ton  less,  and  second,  the  mine  from  which 
-we  obtain  coal  will  not  sell  slack,  retaining  it  for  caking. 
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B.  H.  Petlev  : — Lump  coal  is  generally  used  in  preference  to- 
slack  or  mine  run  coal  because  its  yield  in  cubic  feet  per  pound 
and  make  per  man  and  per  retort  is  enough  greater  to  offset  its 
extra  cost  and  make  its  use  more  economical. 

Peoria  Gas  and  Electric  Company:— The  reason  for  using; 
lump'coal  instead  of  slack  or  mine  nm  is  that  it  does  not  require 
the  heat  to  carbonize  coal  that  has  been  screened  as  it  does  mine 
run,  consequently  getting  a  better  yield  under  lower  tempera- 
ture and  less  trouble  with  naphthaline. 

Thos.  D.  Miller  : — Lump  coal  is  used  for  making  gas  instead 
of  cheaper  slack  or  mine  run  because  the  coal  can  be  charged  in 
such  a  manner  as  to  produce  more  and  better  gas  and  burns  off  in 
a  shorter  time..  My  theory  is  that  the  slack  coal  lies  so  close  that 
the  heat  does  not  penetrate  rapidly  enough  to  gasify  a  percent- 
age of  the  tar,  that  in  the  lump  coal  is  gasified.  Further  the 
lump  coal  is  alwa\'s  more  free  from  slate  and  dirt  of  various 
kinds.  It  is  often  a  question  of  using  a  coal  that  would  produce 
the  most  gas  in  the  shortest  time  with  the  lowest  consumption  of 
furnace  fuel.  The  coke  produced  from  slack  coal  on  short  charges 
is  not  as  good  coke  at  that  produced  from  lump  coal,  which  is 
possibly  accounted  for  by  the  larger  percentage  of  dirt  and  slate 
contained  in  the  slack  coal  not  found  in  the  lump. 

Freeport  G.\s  Light  and  Coke  Company: — Because  it  is 
cheaper,  yielding  more  gas,  fewer  impurities,  and  better  quality  of 
coke, 

Alfred  E.  Furstall; — References:  A.  G.  L.  A.  proceedings. 
Vol.  14,  page  28:  Journal  of  Gas  Lighting,  Vol.  78,  page  340; 
Progressive  Age,  \o\,  19,  page  368. 

Walton  Fohstall  : — References :  A.  G.  L.  A.  proceedings. 
Vol.  14,  page  28,  and  Vol.  17,  page  132. 

Editor: — The  solution  of  this  question  is  purely  a  local  mat- 
ter and  yet  deserving  of  serious  consideration  by  many  gas  com- 
panies. The  slack  of  some  coals  is  practically  as  desirable  as 
limip  coal  and  can  often  be  bought  much  cheaper.  The  slack 
of  a  good  caking  coal  should  make  coke  equal  to  or  better  than 
the  lump  coal.  As  a  rule  it  will  not  carbonize  as  quickly,  but 
six-hour  charges  can  be  adopted  if  the  difference  in  price  will 
warrant  the  increased  cost  in  bench  fuel  and  furnace  labor.  In- 
some  portions  of  the  country  lower  freight  rates  can  be  secured 
for  slack  coal  and  the  price  of  the  slack  is  enough  less  to  warrant 
its  use. 
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One  gas  company  I  know  of  is  so  situated  that  they  can  buy 
a  large  amount  of  slacl<  coal  each  \'ear  for  about  45  per  cent,  of 
what  they  pay  for  Uimp  coal,  but  the  manager  is  prejudiced 
against  slack  and  will  not  use  it. 


No.  2.  What  is  the  proper  method  of  determining  the  degree 
of  profitableness  of  each  kind  of  available  coal  ? 

G.  N.  Clapp  : — The  most  profitable  coal  is  that  which  will 
yield  the  most  gas  of  17  candle-power  and  make  the  best  quality 
of  coke,  and  contains  the  least  amoimt  of  sulphur. 

y.  L.  Elbert  :■ — The  practical  distillation  of  at  least  one  ton 
of  coal  in  a  small  plant.. 

C.  E,  Burrows: — By  retort  test  in  regular  working. 

B.  H.  Petlev  : — The  degree  of  profitableness  of  each  kind  of 
available  coal  I  believe  can  best  be  determined  by  an  actual  test 
of  its  value  to  produce  at  the  lowest  cost  the  greatest  quantity 
of  gas  in  cubic  feet  per  pound  per  man  and  per  retort  of  the 
highest  quality  in  candles  per  cubic  foot  with  the  least  cost  for 
purification ;  to  produce  the  greatest  quantity  of  good  marketable 
coke,  tar  and  ammonia  by-products  available  for  sale. 

Peori.v  G.\s  and  Electric  Comp.\ny: — We  determine  the 
qualify  of  the  coal  by  test  of  a  week's  cluration  to  find  yield,  candle- 
power,  tar,  ammonia  per  ton  of  coal  and  quality  of  coke. 

Edetor: — A  contribution  describing  proper  method  for  coal 
analysis  to  determine  percentage  of  moisture,  volatile  matter, 
fixed  carbon  and  ash  was  received  from  J.  AV.  Reilly,  of  Wilming- 
ton, N,  C,  for  which  he  has  my  thanks,  but  to  save  space  these 
instructions  were  eliminated,  as  the  same  information  is  available 
to  every  gas  manager  in  his  text  books. 

Thom.\s  D.  Mii.i.ek:— Determining  the  degree  of  profitable- 
ness of  each  kind  of  available  coal  is  best  accomplished  by  actual 
nmning  of  the  plant  on  the  different  kinds  of  coal  for  a  period  of 
two  or  more  days,  keeping  careful  account  of  the  production  of 
coke,  gas,  tar  and  ammonia,  and  the  quality  of  each.  The  results 
obtained  by  this  mctho<l  are  the  practical  resnhs  that  would  fol- 
low the  regular  use  of  these  coals,  and  develop  the  practical  diffi- 
culties which  are  likely  to  arise  from  the  use  of  the  various  coals, 
which  would  not  become  apparent  in  an  experimental  plant, 

Freeport  G.as  Light  .\nd  Coke  Co.mp.\nv: — In  small  works, 
run  entirely  on  the  coal  to  be  tested  from  three  da\'s  to  a  week, 
noting  particularly  yield,  candle-power  of  gas,  quality  of  coke,  etc. 
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No.  3.  Assuming  that  some  coal  must  be  stored  to  insure  a 
supply  at  the  works,  is  it  better  to  leave  the  same  coal  stored  all 
the  time  for  any  emergency  that  might  arise,  and  use  fresh  coal 
as  far  as  possible,  or  is  it  better  to  use  the  oldest  coal,  and  should 
the  old  coal  be  cleaned  out  once  a  year? 

Ernest  F.  Llo\t>  : — As  deterioration  in  stored  coal  is  a  pro- 
cess of  slow  distillation,  it  would  seem  a  reasonable  deduction 
that  the  gas  distilled  from  the  outer  surface  would  leave  a  coating 
which  would  impede  the  deterioration  from  the  interior,  and  thai 
it  would,  therefore,  be  better  to  hold  stock  coal  in  store  indefi- 
nitely. 

Geo.  \\'hysall  :-^Old  stock  of  coal  should  be  cleaned  out 
before  using  any  new,  providing  conditions  for  storing  will  war- 
rant. 


Xo.  4.  Docs  it  pay  to  provide  and  maintain  a  small  test  plant 
for  coal  and  gas  determinations? 

1'eouia  G.\s  and  Emxtric  Company: — It  is  a  good  thing  to 
maintain  a  test  plant,  especially  if  you  are  in  the  habit  of  getting; 
various  grades  of  coal  which  are  constanth'  demanding  your 
attention  as  to  the  results  they  are  rendering. 

li.  H.  Petlev  ; — 1  do  not  think  that  it  pays  to  provide  ami 
maintain  a  small  test  plant  for  coal  and  gas  determinations,  bi'- 
causc  I  believe  that  the  proper  test  of  the  value  of  any  coal  can 
be  made  only  by  the  use  of  sufficient  quantit}-  for  a  period  long 
enough  to  insure  full  knowledge  of  its  results  under  ordinary 
working  conditions. 

Thomas  D.  Mim-er: — It  seems  the  maintenance  of  a  small 
experimental  gas  plant  would  l>e  a  desirable  thing,  and  would  pay 
according  to  the  size  of  the  plant  and  the  variety-  of  coals  that 
were  available,  enabling  one  to  determine  by  the  experimental 
plant  whether  any  particular  coal  offered  enough  to  justify  his 
making  a  practical  run  on  same. 

Freepurt  Gas  Light  and  Coke  Company:— Not  in  small 
works. 

Editor;— We  have  in  use  a  small  test  plant  at  Denver,  and 
this  (luestion  was  asked  b>-  a  gas  manager  who  is  considering  the 
advisability  of  estabhshing  a  similar  plant.  This  plant  is  nothing 
more  than  a  separate  con<lensing.  purifying  and  measuring  equip- 
ment which  will  take  care  of  the  gas  from  one  retort  whose  stand- 
pipe   is   so  arranged   that  communication  can  be  cut  off  from 
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hydraulic  main  and  established  with  testing  plant.  Very  little  is 
known  about  these  western  coals,  and  it  was  impossible  to  run 
off  a  working  test  on  all  of  the  coals  available.  This  made  a 
small  testing  plant  a  very  desirable  thing.  It  at  least  enables  us 
to  determine  what  coals  are  possible  and  what  coals  are  impos- 
sible. Results  obtained  in  this  plant  have  been  very  satisfactory, 
factory. 

Geo.  Whysall  ; — Yes,  where  conditions  will  warrant. 


No.  5.  How  much  CSj  can  be  removed  by  the  use  of  fotil 
oxide  of  iron? 

W.  B.  Calkins: — Oxide  of  iron  by  itself  has  no  affinity  for 
bisulphide  of  carbon  and  other  sulpho-carbon  compounds,  but 
when  the  oxide  is  fouled,  and  full  of  free  sulphur  in  a  finely 
divided  state,  it  seems  to  have  the  power  of  arresting  a  part  of 
the  bisulphide  of  carbon.  By  Mr.  Harrop's  method  of  separation 
and  analysis  for  bisulphide  of  carbon,  we  made  a  test  of  our 
crude  gas  before  it  enters  the  purifying  boxes,  and  found  8.1 
grains  of  CS,  per  100  cubic  feet  of  gas,  while  a  sample  of  our 
street  gas  gave  only  4  grains  per  100  feet,  showing  a  reduction 
of  about  50  per  cent. 

O.  B.  KoiiL,  C.  H.  Wl^.LIA^^s: — The  chemical  equation  for 
this  is: 

2FeO  +  CS„  =  2FeS  +  CO,. 

The  OS.  passing  through  the  FeO  leaves  its  sulphur,  form- 
ing ferrous  sulphide,  and  leaving  COj  as  the  inert  residue. 

By  weight :  Fe  =  56,  O  —  16,  S  =  32,  C  =  12,  Substituting 
in  the  above  equation  wc  get 

2FeO  {ii2-|-32)+CSj  (76), 
showing  that  144  parts  bv  weight  will  remove  76  parts  by  weight 
of  CS,. 


No.  6.  Is  there  any  short  and  direct  method  for  determining 
quantity  of  CS,  present  in  gas? 

Alfred  E.  Forstall: — Reference:  Hornby's  Gas  Engineer's 
Laboratory  Handbook,  page  155. 

H.  B.  Harbop: — The  following  is  from  a  paper  I  presented 
last  year  at  the  New  York  meeting  of  the  ]McMil!in  Managers' 
Association,  entitled  "Rapid  Sulphur  Determination  in  Coal  and 
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the  Protiucts  of  Its  Carbonization."  At  the  request  of  your  ques- 
tion box  editor  I  have  synopsized  the  part  covering;  the  carbon 
(lisiilphide  test. 

The  n'lethod  here  offered  for  the  detentii nation  of  sulphur  in 
illuminating^  or  other  gases  consists  in  bubbling  the  gas  through 
two  aqueous  solutions,  one  of  which  contains  lead  acetate,  and 
acetic  acid,  and  tiie  other  the  same  salt  to  which  a  large  excess  of 
potassium  hydrate  has  been  added.  By  arranging  the  train  so  that 
tlic  acid  solution  comes  into  contact  with  the  gas  first,  hydrt^en 
sulphide  is  separated  out,  and  the  alkaline  solution  takes  are  of 
the  carbon  disulphide. 

The  insoluble  lead  hydrate  fomied  when  the  potassium  hydrate 
is  added  to  lead  acetate  solution  is  redissolved  in  adding  a  further 
quantity  of  potassium  hydrate.  CS^  is  decomposed  by  this  solu- 
tion even  at  ordinary  temperature,  but  to  get  a  sufficiently  rapiii 
action  it  should  stand  above  117  degrees  Fahr. ;  the  best  working 
temperature  is  between  150  and  190  degrees — the  higher  the 
better. 

2Pb  (C;H,0,)2  +  4KOH  =  4KCH,Oj+  rbO,PbO,H,+ 
H.,C). 

PW).  PbOjH,  ^-  2KOH  +  CS.  =  2PbS  +  K.,COa  +  2H,0. 

If  a  total  determination  is  wante(l  it  is  merelj'  necessary  to 
omit  the  acid  washing,  as  the  alkaline  solution  acts  alike  on  the 
.sulphur  compotm{Is  without  respect  to  form.  The  sulphur  comes 
down  as  lead  sidi^hidc.  and  after  collecting  sufficient  of  the  precip- 
itate to  minimize  errors  in  weighing,  it  is  separated  out  on  a  tared 
filter  and  the  process  is  complete.  The  apparatus  can  be  made  in 
the  laboratory  in  15  minutes  at  a  trifling  outlay  from  boihng  tlasks 
and  glass  and  ridjber  tubing.  The  test  may  be  made  in  a  short 
time,  or  extended  over  a  long  period  to  obtain  average  records, 
according  to  the  particular  kind  of  information  wanted,  and 
admits  of  any  degree  of  accuracy. 

The  precipitate  in  both  the  acid  and  alkaline  solutions  is  lead 
sulphide  ( PbS).  If  the  occasion  demands,  there  is  no  good  reason 
why  the  minute  amounts  of  soluble  lead  salts  carried  down  should 
not  be  removed  by  oxidizing  the  sulphide  to  sulphate ;  further, 
it  is  true  that  careless  heating  of  PhS  over  a  direct  fire  may 
convert  small  (wrtions  of  Pb^S  with  a  consequent  loss  of  weight, 
and  that  even  prolonged  heating  in  a  water  bath  will  oxidize  the 
sulphide  slightly  with  a  resultant  increase  in  weight.    The  amount 
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of  precipitate  taken  may  readily  be,  at  will,  great  enough  to  mini- 
mize sucli  errors  to  any  degree.  For  the  purpose  of  ordinary  work 
it  may  be  accepted  as  unreservedlj'  correct  that  hydrogen  sulphide 
may  be  completely  removed  from  gas  by  passing  through  one  or 
more  wash  bottles  of  acid  acetate  solution,  that  carbon  disulphide 
has  no  action  in  lead  acetate  in  the  pressure  of  free  acetic 
acid  at  any  temperature,  that  carbon  disulphide  may  be  com- 
pletely and  readily  absorbed  hy  a  hot  soUition  of  lead  hydrate  in 
potassium  hydrate,  and  that  from  the  precipitates,  dried  for  a  rea- 
sonable length  of  time,  tlic  sulphur  absorbed  may  be  calculated. 
For  a  laboratory  test  of  purified  gas  take  two  500  cc.  boiling  fiasks, 
fit  them  with  stoppers  perforated  with  two  holes  each,  and  insert 
glass  tubes  {one  reaching  nearly  to  the  bottom  of  each  flask) ;  fill 
the  flask  and  connect  them  to  the  gas-test  pipe  so  that  the  gas  shall 
bubble  first  through  the  acid  solution,  then  through  the  alkali,  and 
into  a  meter;  to  the  outlet  of  the  meter  connect  a  Bunscn  burner 
and  place  it  under  the  alkali  flash  at  such  a  distance  that  the  con- 
tents shall  be  kept  fairly  hot  without  actually  boiling.  The  tem- 
perature may  be  regulated  by  a  thermometer  inserted  through  a 
third  hole  in  the  stopper,  or  by  noticing  from  time  to  time  that  the 
surface  of  the  flask  is  painfully  hot  to  the  hand.  The  apparatus 
may  be  left  to  itself  for  some  hours;  or  if  a  rapid,  and  at  the  same 
time  very  accurate  test  is  required,  two  or  more  flasks  of  each 
solution  ma)'  be  charged  and  connected  in  series,  and  a  consider- 
able stream  of  gas  sent  through.  In  this  case  it  is  only  necessary 
to  heat  the  contents  of  the  alkali  flasks  at  the  beginning  of  the 
test.  At  the  option  of  the  experimenter  the  acid  flask  may  be 
heated  toward  the  close  of  the  test  to  drive  over  any  CSj  suspected 
of  being  held  in  solution  in  the  water.  In  the  case  of  properly 
purified  gas  the  acid  flask  will  show  no  discoloration  whatever,  and 
the  sulphide  from  the  alkali  flask  only  remains  to  be  collected  and 
calculated  to  CSj. 

For  testing  the  behavior  of  individual  purifying  boxes  or  for 
use  on  the  washers  and  scrubbers,  where  more  or  less  ammonia 
will  be  encountered,  it  is  essential  to  include  a  wash  bottle  of  not 
too  dilute  hydrochloric  or  oxalic  acid  through  which  the  gas  shall 
first  pass  before  traversing  the  first  lead  solution.  The  add  in  the 
guard  bottle  should  be  reddened  with  methyl  orange  in  order  that 
the  operator  may  be  warned  of  an  invasion  of  alkali.  In  dealing 
with  gas  from  the  condensers,  or  earlier,  a  wash  bottle  \ 
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■with  cotton  wool,  or  some  other  suitable  device  for  removing  sus- 
pended tarry  matter,  must  come  first  of  all.  Only  small  quantities 
of  crude  gas  are  required  for  ordinary  tests,  and  a  one-gallon 
aspirating  bottle  will  be  found  more  than  ample  for  measuring 
purposes.  Where  samples  are  taken  from  the  hydraulic  main 
against  the  pull  of  the  exhausters  some  such  aspirating  device  is 
indispensable. 

A  word  as  to  capacities :  Five  hundred  cc.  boiling  flasks  will 
be  found  most  convenient.  Rubber  stoppers  should  be  used,  of 
such  dimensions  that  there  will  be  no  danger  of  squeezing  out  of 
place  during  the  test.  The  glass  tubes  dipping  into  the  solutions 
should  reach  nearly  to  the  bottom  of  the  vessel,  and  when  the 
flasks  are  filled  to  half  their  capacity  the  seals  will  average  about 
I  inch,  a  suitable  depth  if  the  number  of  units  employed  and  the 
available  pressure  admit.  The  operator  must  take  into  considera- 
tion the  approximate  amount  of  sulphur  compounds  expected,  and 
the  accuracy  intended,  in  determining  the  extent  of  his  apparatus 
and  the  amount  and  rate  of  gas  to  be  passed. 

For  ordinary  work  dissolve  about  2.5  grams  of  lead  acetate 
in  100  cc.  water,  dissolve  three  or  four  sticks  of  caustic  potash 
(40  to  50  grams)  in  an  equal  quantity  of  water,  add  the  first  to 
the  second,  stirring  meanwhile,  filter  and  make  up  to  about  250  cc. 
This  makes  a  charge  of  one  flask  or  may  be  <liluted  by  adding  250 
cc.  more  of  water  and  charged  into  two  flasks  to  be  connected  in 
series,  and  so  on.  For  the  H^S  absorption  a  like  amount  of  lead 
acetate  is  taken,  and  only  enough  acetate  acid  need  be  added  to 
maintain  in  the  solution  a  distinct  acid  reaction. 

The  amount  of  KOH  indicated  for  the  alkaline  mixture  will  be 
amply  capable  of  holding  up  the  lead  hydrate  in  the  face  of 
carbonic  acid  from  the  gas  and  from  the  reaction  that  will  tend  to 
throw  the  lead  out  of  solution. 

Two  and  five-tenths  grams  of  crystallized  lead  acetate  (sugar 
of  lead)  contains  2.144  grams  anyhydrous  acetate  or  1.366  grams 
lead,  and  forms  1.577  grams  lead  sulphide,  which  represents  0.21 1 
grams  sulphur  or  3.25  grains.  This  charge  will  take  care  of  5 
feet  of  average  purified  gas  with  a  large  margin  to  spare,  or  of 
0.1  to  0.2  foot  unpurified  or  even  crude  gas.  The  precipitate  will 
amount  to  from  0.5  to  i  gram  for  the  predominant  impurity  (CS, 
in  the  purilied  and  H^S  in  the  unpurified  gas)  ;  of  course  the 
product  from  the  minor  sulphur  compound  will  usually  be  much 
inferior  in  amount,  and  if  they  are  determined  separately  and 
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simultaneously  this  must  be  taken  into  consideration.  But  in 
general  the  figures  just  noted  will  be  found  to  yield  quantities 
of  precipitate  more  than  sufficient  to  allow  even  an  inexpert 
operator  some  margin  in  his  weighing. 

The  precipitate  from  the  alkaline  solution  should  be  washed 
in  the  filter  with  a  little  dilute  acetic  acid  to  remove  any  lead 
oxide  or  carbonate  that  may  contaminate  it.  If  the  sulphur  found 
indicates  that  the  solutions  have  been  only  in  small  measure 
exhausted  there  is  no  objection  to  using  the  filtrates  for  further 
tests.  Each  gram  of  PbS  found  and  calculated  to  i  foot  of  gas 
passing  through  the  test,  corresponds  to  0.134  grams  (2.069 
grains)  sulphur  to  the  foot,  or  206.9  grains  to  the  100  feet. 


Xo.  7.  Has  any  progress  been  made  in  this  country  towards 
the  commercial  recovery  of  sulphur  and  cyanides  ? 

V.  L.  Elbert: — Yes,  on  the  latter.  Fred  Bredel,  of  Milwau- 
kee, did  have  a  process  in  Cleveland  for  its  recovery  from  purify- 
ing material. 


No.  8.  We  find  chlorine  as  ammonium  chloride  (NH^Cl)  in 
our  liquor.    Where  does  it  come  from? 

\V.  B.  Calkins: — The  chlorine  that  we  find  in  our  gas  liquor 
as  ammonium  chloride  must  come  from  the  coal.  The  general 
accepted  theory  is  that  the  coal  absorbed  chlorine  salts  from  the 
saline  waters  that  covered  the  coal  beds  during  the  carboniferous 
age.  In  the  retort  the  chlorine  salts  are  broken  up,  the  chlorine 
passing  off  as  hydrochloric  acid,  but  the  ammonia  having  the 
stronger  affinity  for  the  chlorine  breaks  up  the  acid,  forming 
ammonium  chloride,  and  sets  the  hydrogen  free. 


No.  9.  How  may  the  quantity  of  naphthaline  in  gas  be  deter- 
mined ? 

\V.  A.  Baehb  : — The  writer  has  had  some  experience  with  such 
a  determination  by  means  of  picric  acid.  Tlie  gas  must  first  be 
freed  from  tarry  and  sulphur  constituents  as  much  as  possible, 
and  is  then  allowed  to  bubble  through  a  solution  of  picric  acid, 
being  measured  and  temperature  and  barometer  noted  at  the 
same  time.     After  the  required  quantity  of  gas  has  passed,  the 
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solution  is  allowed  to  stand  in  a  beaker  kept  free  from  dust  in  a 
dry  place.  In  one  to  three  days  all  the  solution  will  have  evapor- 
ated, and  beautiful  long  transparent  crystals  of  naphthaline  picrate 
will  be  found.  These  are  weighed,  and  the  quantity  of  naphthaline 
is  then  calculated.  I  will  say  for  this  method  that  I  am  afraid 
various  otlier  substances  besides  naphthaline  are  arrested  by  picric 
acid,  but  can  at  present  give  no  proofs.  The  method  also  lia,< 
the  further  disadvantage  of  being  too  slow  for  practical  use. 

.Alfred  E.  FoRST.\LL:^References:  Journal  of  Gas  Lighting. 
^'ol-  75.  pages  798,  1,282 ;  Journal  of  Gas  Lighting.  Vol.  74,  page 
595  :  American  Gas  Light  Journal,  Vol.  72,  page  1,016. 

\V.\LTOx  Forst.\ll: — References:  Journal  of  Gas  Lighliir^. 
^'c*!-  75'  paRcs  798,  1,003  3"<1  1,282,  and  \'ol.  80,  page  1.277. 


Xo.  10.  What  is  the  bc.st  method  of  oxidizing  borings  and 
making  up  purifying  materials? 

V.  L.  Ki.iiKKT  :^Spread  cast-iron  borinjfs  4  to  5  inches  dee]> 
and  cover  the  same  with  1  inch  of  coarse  salt.  Wet  the  same  witJi 
water,  and  when  it  starts  to  heat  turn  the  same  and  break  up  any 
lumps  with  back  of  .shovel.  Spread  on  more  salt  .ind  repeat 
the  wetting  process.  If  borings  look  rusty  tliey  will  need  no 
further  salt,  bnt  keep  wetting  and  turning  until  heating  of  ibc 
borings  stops.  The  original  4  or  5  inches  should  then  havt 
swollen  16  to  20  inches  in  depth.  For  each  ton  of  the  iron  take 
20  to  30  bushels  of  pine  planer  chips  or  coarse  sawdust,  and  satur- 
ate the  same  with  13  pounds  of  copperas  dissolved  by  hot  water 
for  each  bushel  of  the  sJiavings.  Slack  about  30  bushels  of  Hmc. 
Spread  the  prepared  iron  borings  and  place  the  slack  lime  on  top, 
and  cut  it  over  by  turning  with  a  shovel.  Therf  spread  on  the 
saturated  shavings  and  cut  o\'er  once  or  twice  so  as  to  mix 
tlioroughty.  When  thoroughly  mixed  pile  up  in  cone  shape  as 
high  as  possible.  Let  the  material  stand  until  it  gels  so  hot  you 
camiot  hold  your  hand  within  a  foot  or  so  from  the  surface  of  the 
pile.  Material  should  then  be  spread  out  12  to  16  inches  deep  to 
cool,  when  it  is  ready  for  use.  If  you  want  quick  action  in  the 
material  add  about  10  per  cent,  of  old  oxide  mixed  thoroughly 
with  the  material.  Otherwise  it  will  not  take  bokl  until  about  ttv 
third  change  of  the  box. 

C.  L.  STRFixniiHCKX : — I  use  one  ton  of  iron  borings,  50  bush- 
els of  planer  chips  and  one  barrel  of  st-rong  ammoniacal  liquor 
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taken  from  my  tar  wells,  mixing  the  sawdust  and  borings  thor- 
oughly and  pouring  the  ammoniacal  liquor  over  the  heap,  then 
wetting  the  whole  mass  thoroughly  with  water  which  oxidizes 
the  iron  completely  in  from  lo  to  15  days  with  one  or  two 
turnings. 

B.  W.  Perkins: — Iron  borings  can  be  cheaply  and  easily  oxi- 
dized with  common  salt,  which  should  be  mixed  with  the  borings 
in  a  dry  state,  and  wet  and  turned  with  a  shovel  daily. 

J.  T.  Mason"  : — The  iron  oxide  or  sponge  as  it  is  sometimes 
called  is  made  of  iron  borings,  shavings,  and  (as  we  make  it) 
copperas  and  lime. 

The  iron  borings  are  clean,  dry  cast-iron  chips  from  the 
planer  or  lathe.  The  iron  has  to  be  thoroughly  oxidized  to  the 
form  of  hydrated  ferric  oxide  (FejOjSHjO),  being  the  form  that 
the  iron  will  react  with  the  sulphurated  hydrogen  (H,S). 

The  shavings  or  planer  chips  are  mixed  so  the  materia!  will 
not  pack  and  cause  back  ])ressure  on  the  boxes. 

The  copperas  is  dissolved  in  water,  and  the  copperas  water  is 
sprinkled  on  the  shavings  Ijefore  the  iron  is  put  on. 

The  lime  is  slaked  to  the  usual  consistency  for  purifying  gas. 
and  then  scattered  over  the  si)onge  last  of  all. 

I  shall  not  claim  that  this  is  the  very  best  way  of  making 
sponge,  but  it  has  given  us  perfect  satisfaction  here  in  Milwaukee. 

The  way  we  mix  our  material  is  as  follows : 

The  shavings  are  spread  upon  the  floor  just  as  thin  as  we  cai; 
get  them,  which  is  about  18  to  24  inches  deep.  The  copperas  is 
then  dissolved  by  putting  0.5  bushel  of  it  in  a  barrel  of  water. 
and  then  steam  is  turned  in  at  the  bottom  of  the  barrel  till  all  the 
salt  is  in  solution.  It  is  then  taken  in  sprinkling  cans  and  sprinkled 
over  the  shavings.  Tiie  pile  is  then  turned  and  the  mass  sprinkled 
again.  This  is  carried  on  till  the  allotted  amount  of  the  copperas 
is  on  tlic  pile".  The  iron  borings  are  then  spread  over  the  pile  and 
the  whole  of  it  is  then  wet  with  water  and  turned  over  twice.  It 
is  left  over  night  and  then  wet  and  turned  again.  The  lime  is 
slaked  and  spread  over  the  pile,  when  it  is  again  turned.  This 
proceeding  is  carried  on  till  the  iron  is  thoroughly  oxidized  and 
the  oxide  has  adhered  to  the  chips.  It  is  then  left  alone  till  it 
g'oes  into  the  box. 

One  bushel  of  our  material  consists  of  10  pounds  shavings, 
20  pounds  iron  borings,  1,88  copperas,  0.72  pounds  lime. 
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B.  II.  Petley  : — As  a  partial  answer  I  believe  that  iron  bor- 
ings should  be  oxidized  at  the  time  rather  than  before  making  up 
purifying  material,  so  that  the  iron  in  rusting  forms  a  coating  on 
the  shavings  and  is  better  retained  in  the  material. 

Peoria  Gas  and  Electric  Company: — We  have  used  con- 
centrated ammonia  liquor  for  rusting  borings,  with  good  results. 

Thos.  D.  Miller  : — One  method  of  oxidizing  iron  borings  in 
the  preparation  of  oxide  sponge  which  has  proven  eminently  satis- 
factory, is  as  follows:  Seventy  bushels  of  sawdust,  r,ooo  pounds 
cast-iron  borings,  one  barrel  of  salt  made  into  two  barrels  of  brine; 
spread  the  sawdust  out  about  8  inches  deep,  sprinkle  well  with 
one  barrel  of  brine.  Spread  the  borings  equally  over  the  sawdust, 
and  sprinkle  with  one  barrel  of  brine.  Leave  standing  for  24 
hours.  Then  turn  over  and  sprinkle  twice  daily  with  water  for 
three  days,  when  it  is  ready  for  use.  It  improves  if  allowed  to 
stand  longer,  turning  and  wetting  daily. 

After  this  sponge  has  been  put  through  a  purifying  box  once 
it  improves  very  much  on  reoxidizing.  I  have  used  this  method 
for  several  years,  and  have  obtained  unparalleled  results  with 
same. 

Freefort  Gas  Light  and  Coke  Company: — Spread  3  inches 
deep,  wet  with  strong  salt  water  (but  not  wet  enough  to  cake), 
wet  and  turn  daily,  breaking  up  all  lumps. 

Editor: — Mixing  purifying  material  is  capable  of  as  many 
modifications  as  mixing  "French  Salad  Dressing."  One  error  to 
my  mind  seems  prevalent  with  most  gas  companies — too  much 
labor  is  wasted  on  the  work.  Nature  will  generally  work  cheaper 
for  six  months  than  a  "gas  house  terrier"  will  work  for  one  day. 
If  the  materials  are  purchased  well  in  advance  they  can  be  started 
upon  their  oxidizing  process  and  left  for  the  elements  to  com- 
plete the  work.  I  prefer  to  rust  my  borings  separately  to  prevent 
my  lightening  material  from  becoming  water-logged  before  the 
material  is  put  in  use,  but  I  admit  that  this  system  often  requires 
more  time  and  is  susceptible  to  other  objections.  Iron  borings 
spread  on  old  purifying  trays  supported  at  their  corners  with 
bricks,  leaving  a  4-inch  space  below  for  air  circulation,  will  rust 
to  a  fine  powder  with  the  help  of  a  sprinkling  of  salt  water  or 
ammoniacal  liquor  free  from  grease  from  time  to  time.  Borings 
mixed  with  sawdust  or  shavings  and  subjected  to  the  same  treat- 
ment will  oxidize  more  quickly  without  caking.  Steam  below  the 
trays,  such  as  the  exhaust  from  a  small  pump,  will  also  assist. 
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The  relative  cost  and  desirability  of  purifying  material  made 
from  borings  and  made  from  sawdust  or  shavings  soaked  in  cop- 
peras water,  have  never  been  fully  set  forth,  and  an  investigation 
of  this  matter  by  this  Association  might  bring  out  some  desirable 
information. 

O.  O.  Thwing: — The  most  satisfactory  method  of  oxidizing 
borings  and  making  up  purifying  material  that  I  have  found  is  to 
thoroughly  ihix  the  borings  with  the  necessary  amount  of  shav- 
ings or  planer  chips  before  beginning  the  oxidization.  Then  we 
saturate  the  mixture  with  a  solution  of  salt  in  water,  in  the  pro- 
portion of  about  one  barrel  of  salt  to  six  barrels  of  water.  The 
bed  is  then  turned  over,  with  shovels,  daily  for  three  or  four  days 
or  until  the  first  heat  of  oxidization  has  begim  to  subside,  sprink- 
ling the  bed  with  water  only,  at  the  same  time.  After  this  the 
bed  is  turned  once  or  twice  more  at  intervals  of  a  week  or  more 
and,  when  cool,  is  heaped  up  and  left  until  required.  We  make 
the  bed  about  i6  inches  deep  at  the  start.  The  longer  time  the 
oxide  can  be  left  heaped  up  after  making,  the  better  results  will 
be  obtained  upon  using. 

We  have  also  tried  oxidizing  the  borings  before  mixing  with 
shavings,  but  this  method  has  not  been  nearly  so  satisfactory  as 
the  above.  It  is  almost  impossible  to  keep  the  temperature  low 
enough  when  oxidizing  the  borings  by  themselves,  to  prevent  over- 
heating and  crystallizing  the  iron  and,  while  the  product  presents 
a  very  handsome  appearance,  its  value  for  purification  is  very 
much  below  that  of  oxide  prepared  by  the  other  method. 

M.  E.  Malone: — It  is  advisable  to  always  have  on  hand  a 
plentiful  supply  of  good,  clean,  cast-iron  borings,  free  from  grease 
or  oil. 

The  borings  should  be  spread  to  a  depth  of  5  or  6  inches  on 
boards  or  trays  raised  a  little  from  the  ground  and  then  left 
to  rust.  Oxidation  can  be  hastened  by  wetting  and  sprinkling  a 
little  salt  on  the  borings,  and  turning  them  frequently.  After 
the  borings  are  thoroughly  oxidized,  the  oxide  should  be  screened 
through  a  fine  mesh  screen,  when  it  is  ready  for  mixing. 

The  following  proportions  make  a  good  mixture : 
3  bushels  coarse  pine  shavings, 
3  bushels  coarse  pine  sawdust. 
I  bushel  oxide. 
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Mix  them  thoroughly  while  dry,  and  then  moisten  with 
copperas  water,  which  assists  the  action  of  new  material.  It  is 
then  ready  for  use. 

When  ground  cork  is  used,  the  proportions  should  be  four 
bushels  to  one  of  oxide,  and  with  ground  com  cobs,  the  mixture 
should  be  about  five  bushels  of  cobs  to  one  of  oxide. 

Fort  M.uhson  Gas  Light  Company  : — The  cheapest  method 
of  oxidizing  iron  borings  is  to  spray  the  mixture  with  the  ammoni- 
acal  liquor  from  the  washer  twice  each  day  until  the  oxide  is 
ready  for  use.     Mix  it  well  after  each  wetting. 


No.  14.  How  should  quantity  of  sawdust  or  shavings,  for 
mixing  with  iron  oxide,  be  determined  ? 

V.  L.  EuiERT : — See  answer  No.  10,  for  mixing. 

B.  W.  Pehkiks: — The  quantity  of  sawdust  or  shavings  could 
be  best  detennined  by  the  amount  of  purifying  capacity  at  hand. 

Peoria  Gas  .-vnd  Electric  Company  : — We  use  from  20  to  22 
pounds  of  iron  borings  per  bushel  of  sawdust  or  shavings, 

Thos.  D.  Miller  ; — See  answer  to  No.  10. 

Freeport  Gas,  Light  and  Coke  Company: — By  the  back 
pressure  caused,  we  get  the  best  results  from  25  pounds  of  oxide 
per  bushel  of  shavings. 

Editor: — No  rule  of  thumb  is  applicable  for  every  gas-works. 
The  quantity  of  oxide  used  is  generally  limited  by  the  back  pres- 
sure permissable.  In  this  case  no  more  shavings  or  other  dilu- 
tent  (which  is  intended  primarily  to  lessen  the  density  of  the 
material)  should  be  used  in  excess  of  amount  required  to  keep 
back  pressure  within  the  desired  limits. 

O.  O.  Thwing: — Our  rule  in  proportioning  shavings  and  iron 
is  to  use  one  part,  by  volume,  of  iron  to  seven  parts  of  shavings. 
In  other  words,  we  prepare  a  bed  of  shavings  14  inches  deep, 
then  put  on  2  inches  of  borings  and  mix  them  thoroughly.  The 
oxide  will  weigh  about  60  pounds  to  the  bushel. 


No.  17.    Is  there  any  continuous  system  of  carbonizing  coal  ? 

Frederic  Egner  :— I  would  say  that  having  perhaps  traveled 
in  a  professional  capacity  the  past  few  years  as  many  miles  in 
America  and  Europe  as  most  gas  engineers,  I  have  not  seen  such 
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a  process  or  yet  heard  of  it.  Maybe  somebody  else  has  one  "up 
their  sleeve"  somewhere  and  your  question  will — and  if  so,  I 
hope  it  may,  bring  it  out. 

Geo.  Whysall  : — Yes,  an  oven  process  now  used  in  Germany. 


No.  r8.    Are  there  any  new  developments  in  inclined  retorts  ? 

Geo.  G.  Ramsdell  : — Considerable  progress  in  the  refinement 
of  inclined  retorts  has  been  made  in  the  last  few  years  resulting 
in  the  Drakes  system,  which  is  now  about  perfect. 

Frederic  Egner  : — This  system  has  been  pretty  well  perfected 
years  ago.  The  only  thing  I  saw  new  within  the  past  year  in 
that  line  was  at  Edinburgh,  Scotland.  R.  W.  Herring,  the  chief 
engineer  and  manager  of  that  corporation,  introduced  very  small 
hydraulic  rams  for  the  purpose  of  moving  the  plate  iron  slide 
valves  of  his  coal-chargirg  hoppers,  instead  of  using  the  long 
unsightly  levers,  illustrations  of  which  we  are  all  familiar  with. 

You  will  find  that  device  described  and  illustrated  in  the 
American  Cas  Light  Journal,  page  227,  Vol.  LXXVII  (from  July 
1  to  December  31,  1902). 


Xo,  19.  What  saving  can  be  made  by  the  adoption  of  coke 
conveyors  ? 

R.  B.  Brown  : — At  Milwaukee's  Third  Ward  retort  house  we 
figure  that  it  would  require  six  men  per  shift  at  $2  per  day  each, 
or  $24  a  daj',  for  hand  labor  to  quench  and  wheel  out  coke  from 
28  benches  of  nines,  and  that  for  half  the  year  there  would  be 
required  an  additional  two  men  on  hand  on  each  shift  to  s\ack 
the  coke,  or  an  average  cost  per  day  of  $28  with  full-house  work- 
ing, which  works  out  to  about  19.2  cents  per  ton  of  coke  quenched 
and  taken  out  of  the  house. 

For  1901  and  1902  our  actual  figures  show  the  Milwaukee 
conveyors  quenched,  carried  out  and  stacked  the  coke  at  an  aver- 
age cost  of  7.6  cents  per  ton  of  coke  for  power,  wages  o!  engi- 
neers, all  attendance,  repairs  and  replacements.  The  first  cost 
of  this  conveyor  installation  was  about  $5,000,  or  at  10  per  cent, 
to  cover  interest  and  depreciation  on  parts  not  being  renewed, 
$500  per  annum,  or  an  additional  charge  on  this  accoimt  of  i.i 
cent,  making  the  total  cost  87  cents  per  ton  of  coke  conveyed. 
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W.  R.  Chester,  of  Nottingham,  England,  gives  for  repairs 
alone  on  the  two  tj'pes  of  push  plate  and  steel  belt  hot  coke  con- 
veyors in  use  at  his  works  about  3  cents  per  ton  per  100  feet 
traversed,  or  in  our  case  about  6.5  cents  per  ton.  When  wages, 
power  and  interest  are  added  this  would  become  not  less  than  iff 
cents  per  ton.  The  lower  scale  of  wages  and  cost  of  material 
entering  into  his  repairs  as  figured  above  would  make  this  cost 
still  higher  in  comparison  with  our  figures,  so  that  I  think  it  is 
fair  to  assume  an  average  cost  for  any  form  of  coke  conveyor 
which  is  in  use  to-day  of  perhaps  10  cents  per  ton  of  coke  conveyed 
out  of  the  house. 

On  this  basis  it  would  seem  that  coke  conveyors  not  only  paid 
because  of  removing  one  of  the  meanest  and  most  difficult  jobs 
from  our  list  of  hand  labor  work,  freeing  to  a  great  extent  the 
retort-house  from  smoke  and  steam,  and  the  manager  from  one 
more  of  his  vexatious  labor  items,  but  also  by  actually  doing  the 
work  very  considerably  cheaper  than  it  can  be  done  by  hand. 

Milwaukee's  conditions  for  wheeling  out  coke  hy  hand  are 
particularly  bad,  and  each  manager  will  liave  to  figure  for  him- 
self what  it  costs  him  under  his  own  conditions  to  do  this  work. 

From  our  new  works  we  are  building  an  improved  type  of 
drj'  pan  conveyor  which  we  think  will  cut  down  the  cost  of  main- 
tenance of  the  old  conveyor  no  less  than  30  to  50  per  cent.,  so  that 
instead  of  9  cents  per  ton  we  expect  to  do  it  at  the  new  works  for 
about  6  cents. 

Geo.  Wiivs.\ll  : — This  depends  somewhat  on  local  conditions. 
At  our  plant  a  saving  of  10  cents  per  net  ton  can  be  obtained. 


No.  20.    What  is  the  specific  heat  of  coal-gas? 

V,  L.  Elbert  :— It  depends  upon  your  candle-power.  Candle- 
power  ranging  from  11  to  18.5,  the  heat  units  range  from  679  *" 
887.    Specific  gravity  (air  1,000)  ranges  from  405  to  530. 

Alfred  E.  Fohstall  : — Reference :  Journal  of  Gas  Liglfl^'^i' 
Vol.  78,  page  1,306. 

W.  A.  Baehr: — This  co-efficient  has  never  been  determined 
experimentally  to  my  knowledge.  Besides  it  would  vary  immense- 
ly with  changes  of  temperature,  as  any  wide  range  of  temperatui^ 
would  certainly  cause  an  immense  change  in  the  constitution  ol 
the  gas.  However,  assuming  the  following  analysis,  we  can  ca'" 
culate  the  specific  heat  at  ordinary  temperatures  as  follows: 
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•Assumed. 

The  specific  heat  =:^  63.24  ^  0,6324. 


No.  21.     What  law  will  give  the  specific  heat  of  common 
gases,  such  as  CO,  COj,  N,  H,  HjO,  and  O,  at  various  tempera- 
tures ? 
"IV.  A.  Baehr,  the  Denver  Gas  and  Electric  Co.,  Denver,  Colo.: 

"De.\r  Sir: — Some  time  ago  I  received  a  note  from  you  ask- 
ing about  the  specific  heats  of  gases  at  high  temperatures.  I  have 
.kept  the  matter  in  mind,  but  have  been  unable  so  far  to  find  any- 
thing satisfactory  that  would  be  of  any  service  in  regard  to  fur- 
nace temperatures.  The  Smithsonian  tables  give  for  hydrogen 
the  specific  heat  over  the  range  —  28°  to  +  9°  as  3.3996  and  for 
the  range  -f-  12°  to  +  198°  as  3.409 ;  for  CO,  for  the  range  15°  to 
100°,  0.2025  and  for  the  range  10°  to  214°,  o.2i6g;  for  air  —  30° 
to  +  10°,  0.237,  o  to  +  100°,  0.2374  aid  o  to  200°,  0.2375.  From 
these  figures  I  have  always  assumed  that  air  and  the  more  "per- 
manent" gases  were  practically  constant  in  their  specific  heat  after 
a  certain  temperature  was  reached ;  of  course,  in  the  case  of  com- 
pound gases  like  CO,,  the  phenomena  of  dissociation  set  in  after 
a  certain  temperature  is  reached  and  then  the  results  vary.  In 
regard  to  water-vapor  the  specific  heat  for  the  range  128°  to  217° 
is  0.4805.  For  CO  over  the  range  23°  to  99°  the  specific  heat  is 
■0.2425,  over  the  range  26°  to  198°,  it  is  0.2426. 

"If  I  find  anything  further  I  will  send  it.    Yours  truly, 
(Signed.)  "N.  W.  Lord." 
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W.  A.  Baehr: — The  above  letter  relating  to  question  No.  21 
was  received  from  Prof.  N.  W.  Lord,  Qhio  State  University,  Co- 
lumbus, Ohio. 

Editor  :— This  is  a  question  of  considerable  importance,  espe- 
cially in  gjis  engine  work.  Reference  is  made  to  this  question  in 
Mr.  Baehr's  report  on  "Benches,"  which  also  gives  a  graphic  table 
of  specific  heats  of  different  gases  through  a  range  of  temperature 
from  zero  to  2,500  degrees  C.  COj  has  a  specific  heat,  according^ 
to  this  chart,  of  practically  0.2  at  zero,  which  increases  almost  in 
a  straight  line  to  0.427  at  2,500  degrees  C.  Oxygen  fias  a  specific 
heat  of  slightly  less  than  0.2  at  zero,  and  increases  in  almost  a 
straight  line  to  0.51  at  2,500  degrees  C.  CO  and  N  are  practically 
the  same,  going  from  practically  0.21  at  zero  to  0.59  for  N  and 
0.60  for  CO  at  2,50a  degrees  C.  HjO  is  given  by  this  chart  as 
having  a  specific  heat  of  slightly  more  than  0.43  at  zero,  increas- 
ing to  a  specific  heat  of  one  point  at  2,500  degrees  C.  This  seems 
to  be  an  unexplored  branch  of  physics  that  should  commend  itself 
to  some  man  of  science.  An  effort  will  be  made  during  the  next 
year  to  investigate  this  subject  further. 

Carl  H.  GHAF:^The  specific  heat  of  gases  does  not  vary 
much  with  the  temperature.  There  is,  however,  a  distinction  be- 
tween the  specific  heat  of  gases  at  constant  pressure  and  the  spe- 
cific heat  at  constant  volume. 


No.  22.  What  is  the  best  calorimeter  for  solid  fuels,  and  what 
docs  it  cost? 

N.  W.  Lord: — In  my  opinion  the  best  calorimeter  for  soliJ 
fuels  is  the  Bomb  calorimeter,  of  which  there  are  several  forms. 
The  Mahler  bomb  manufactured  by  Golaz  in  Paris  is  one  of  the 
least  expensive  and  has  given  most  excellent  results  in  my  hands. 
It  is  lined  with  porcelain,  and  will  last  for  a  large  number  of 
determinations.  The  platinum- lined  bomb  used  by  Professor 
Atwatcr  in  his  work  qn  foods  is  a  most  admirable  instrument,  but 
is  much  more  expensive  than  the  Mahler.  I  think  the  Mahler 
bomb,  with  all  the  accessory  apparatus,  can  be  bought  for  about 
$300  to  $350- 

The  Atwater  bomb  will  cost  probably  $500,  though  I  do  not 
know  the  exact  figure.  I  do  not  think  that  the  forms  of  calori- 
meter that  burn  the  fuel  at  atmospheric  pressure  are  as  reliable  as 
the  bpmb,  there  being  alwajs  danger  of  loss  of  fuel  in  unbumed 
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gases.  The  various  forms  of  calorimeter  that  use  solid  chemicals 
tp  bring  about  the  combustion  while  they  may  give  comparative 
results  between  different  fuels  that  are  valuable,  introduce  too 
rpany  unknown  factors  in  the  reaction  to  make  their  results  of 
■  absolute  value, 

B.  E.  Chollar: — Parr's  calorimeter  is  the  best  that  I  know  of. 
The  cost  complete  for  liquids  and  solids,  including  a  small  water 
motor,  is  $25.    It  can  be  obtained  from  the  chemical  supply  houses. 

George  Whysall  : — Simmance  and  Abady  calorimeter.  Cost 
about  $150. 


No.  23.  What  is  a  satisfactory  gas  calorimeter  to  use,  and 
what  does  it  cost  ? 

W.  H.  Bartiiold  : — Junker  calorimeter  costs  about  $200,  com- 
plete. 

R.  C.  Cornish  : — The  Junker's  calorimeter  for  gas  is  ven,- 
good,  but  rather  expensive  for  a  small  company,  costing  complete, 
with  meter,  thermometers,  etc.,  about  $200. 

George  Whysall: — Junker's  gas  calorimeter.  Cost  about 
$200. 

No.  24.  What  is  the  best  means  of  enriching  coal-gas  with 
oil,  and  what  results  can  be  obtained  in  candles  per  gallon? 

V.  L.  Elbert  : — A  small  oil  bench  so  constructed  that  it  can 
be  heated  with  pine  slabs  or  any  soft  wood  culls.  It  is  not  expen- 
sive to  build  or  operate.  You  will  get  about  4,500  candle  feet  per 
gallon. 

Editor  : — I  regret  that  so  few  answers  were  received  to  this 
question.  A  conclusive  answer  to  this  question  would  have  a  bear- 
ing on  question  No.  2 :  "What  is  the  proper  method  of  determin- 
ing the  degree  of  profitableness  of  each  kind  of  available  coal  ?" 
It  is  hard  to  make  exact  comparisons  where  several  factors  are 
variables,  and  it  is  good  practice  to  equalize  all  variables  where 
possible,  and  let  the  remaining  variable  be  the  prime  factor.  Tak- 
ing question  No.  2  as  an  example,  we  may  wish  to  compare  two 
kinds  of  coal.  The  quantity  and  quality  of  the  coke,  tar  and  gas 
may  vary,  and  the  quantity  of  ammonia  may  be  different.  It  is 
an  easy  matter  to  reduce  difference  in  quantity  to  prime  factor, 
vis.,  cost,  but  a  hard  matter  to  reduce  difference  in  quality  to  a 
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basis  of  cost  of  value.  The  value  of  the  coke  and  tar  must  be 
estimated  as  nearly  as  possible  by  the  investigator.  If  one  coal 
yields  a  gas  of  14  candle-power  and  the  other  17  candle-power, 
it  is  impossible  to  place  them  on  the  same  basis  by  reducing  both 
to  a  yield  of  candle  feet.  The  most  accurate  method  to  reduce 
both  to  a  common  basis  would  probably  be  to  raise  the  14-candle  ~ 
gas  to  17  candles  by  enrichment;  the  cost  of  this  enrichment  to  be 
debited  to  that  coal  and  the  increased  yield  of  the  oil  used  to  be 
credited  to  that  coal.  Enrichment  can  be  secured  in  many  ways, 
but  in  many  works  it  can  be  more  conveniently  and  cheaply 
secured  by  the  use  of  oil  in  the  retorts. 

The  question  cannot  be  considered  as  closed,  and  merits  the 
further  attention  of  this  Association. 


No.  25.  Can  tar  be  advantageously  used  for  enriching  water- 
gas? 

V.  L.  Elbert  : — Kansas  City  used  tar  for  enriching  during 
1899,  and  maybe  now.  Cannot  say,  however,  whether  it  is  advan- 
tageous or  not. 

B.  O.' Tippy: — A  limited  amount  of  water-gas  tar  can  be  ad- 
vantageously used  for  enriching  water-gas,  and  it  is  found  to  be 
equal  in  value,  gallon  for  gallon,  with  gas  oil.  About  0.5  gallon 
tar  per  1,000  cubic  feet  gas  can  be  used.  The  tar  is  sprayed  on 
top  of  the  coke  in  the  generator.  One  of  the  results  will  be  that 
a  much  thicker  tar  will  be  obtained. 


No.  26.    What  method  can  be  used  for  enriching  gas  with  tar? 


No.  27.  Can  soft  coal,  or  a  mixture  of  soft  coal  and  coke  be 
advantageously  used  in  a  water-gas  generator? 

V.  L.  Elbert: — The  Rew  machine  uses  soft  coal,  and  they 
claim  where  a  plant  has  a  capacity  of  200,000  feet  it)  24  hours,  it 
is  advantageous. 

E.  M.  OSBORN : — No.  My  experience  has  been  that  Pocahontas 
Smokeless  seems  to  be  the  best  soft  coal  for  use  in  gas  generators. 
The  soft  coal  used  decreases  the  amount  of  gas  made  to  such  an 
extent  that  the  coke  per  1,000  feet  of  gas  made  is  equal  to  or 
greater  than  in  cases  where  the  soft  coal  was  not  used. 
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It  always  stops  up  the  checker-work  in  the  carburetor  and 
superheater,  rendering  the  life  of  the  checker-work  shorter  than 
when  soft  coal  is  not  used. 

C,  E,  BuRBOW's : — No. 

W.  A.  Baehr  : — The  writer  has  used  straight  lignite  coal  in  a 
water-gas  generator.  The  generator  is  first  blasted  up  to  heat  and 
then  a  charge  of  lignite  thrown  in,  and  the  coal-gas  in  it  is  first 
driven  off,  being  caught,  of  course,  in  the  relief  holder.  When  the 
major  portion  of  the  coal-gas  is  off,  steam  is  turned  on.  Oil  can 
be  used  in  the  carburetor  for  both  gases  or  for  either,  depending 
on  candle-power  required.  Results  were  very- satisfactory  both 
as  to  cost  and  as  to  practical  running. 

Editor:^ Soft  coal  water-gas  machines  have  never  proven 
worthy  of  general  adoption.  Soft  coal  can  be  used,  and  so  can  a 
mixture  of  soft  coal  and  coke.  We  have  run  our  Lowe  machines 
at  Denver  using  coal  only  as  a  generator  fuel,  but  we  did  not  find 
it  advantageous  to  do  so.  Best  results  were  secured  by  charging 
the  machine  after  every  blast  with  just  enough  fuel  to  supply  the 
shrinkage  of  each  run  and  blast.  The  machine  was  then  allowed 
to  lie  idle  for  a  short  period,  and  during  this  time  coal-gas  was 
being  generated  which  passed  over  to  the  relief  holder.  Bad 
effects  from  deposit  of  soot  in  the  carburetor  and  superheater  were 
overcome  by  cracking  the  charging  door  slightly  and  allowing 
some  air  to  pass  through  the  carburetor  and  superheater  while 
the  machines  were  idle. 

During  the  recent  coal  strike  many  of  the  large  companies 
were  compelled  to  use  some  coal  in  their  water-gas  generators. 


No.  28.  Would  it  pay  to  superheat  steam  for  water-gas  mak- 
ing? 

J.  T.  Mason  : — I  do  not  think  it  pays.  In  my  experience  with 
water-gas  machines,  it  has  made  no  material  difference  in  the 
capacity  of  the  machine.  With  the  superheater  on,  the  clinker 
will  be  found  somewhat  harder  in  the  generator.  Last  fall  when 
we  started  up  the  machines  that  had  been  overhauled  during  the 
summer  and  fitted  both  with  superheating  rings  and  steam  sepa- 
rators, the  maker  complained  of  the  hard  clinker  in  the  generator, 
and  as  there  was  no  complaint  from  the  furnace  men  in  the  retort 
house,  I  could  not  believe  it  was  the  fuel.  I  by-passed  the  super- 
heater and  heard  no  more  complaints  of  hard  clinkers.    As  far  as 
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I  could  see  the  machine  made  just  as  much  gas  without  it  as  it  did 
with  the  superheater. 

E.  M.  OsBORN : — No.  My  experience  in  this  is  to  the  effect 
that  steam  superheated  and  raised  to  a  temperature  of  600  degrees 
Fahr.  would  have  seemingly  no  life  in  it  when  it  passed  to  die  gen- 
erator. 

Have  also  tried  superheated  steam,  by  passing  it  through  an 
oil  heater,  and  found  that  the  result  there  was  no  more  satisfac- 
tory than  when  used  in  the  generator,  being  able  to  raise  the  tem- 
perature of  the  oil  but  a  few  degrees,  and  not  sufficient  to  pay  for 
the  cost  of  superheating  steam. 

C.  E.  Burrows  : — ^Yes. 

Thos,  D.  Miller: — It  would  depend  upon  how  much  it  would 
cost  to  superheat  the  steam,  as  to  whether  it  would  pay  to  super- 
heat it  in  order  to  make  water-gas. 

W.  H.  Barthold  : — At  Grand  Rapids  we  superheat  the  steam 
for  water-gas  making  by  passing  it  through  a  cast-iron  l<^  in  the 
bottom  of  the  carburetor.  The  cast-iron  log  is  covered  with  fire- 
brick tile  so  it  is  maintained  at  a  dull  red  heat.  This  superheating 
of  the  steam  saves  fuel  and  increases  the  capacity  of  the  apparatus. 
It  prevents  cooling  of  the  coke  on  the  grates  and  thus  lengthens 
the  time  between  cleanings  of  the  fire. 

Ernest  F.  Lloyd: — If  a  satisfactory  mechanical  appliance, 
cheap  in  its  first  construction,  not  liable  to  deterioration,  heated 
solet}'  by  waste  products,  can  be  devised  and  installed,  it  would 
undoubtedly  be  advisable  to  superheat  the  steam  for  water-gas 
making ;  otherwise  not.  Many  attempts  have  been  made  but  none 
have  conic,  so  far,  into  satisfactory  commercial  use. 

Editor  : — It  certainly  would  not  pay  to  superheat  steam  in  the 
manner  steam  is  superheated  for  engine  use.  The  efficiency  of  an 
independent  superheater  is  seldom  above  50  per  cent.,  and  the  cost 
of  maintenance  is  considerable.  For  a  fluctuating  steam  demand 
the  cost  of  attendance  is  also  excessive.  Other  than  to  re-vaporize 
the  water  mechanically  suspended  with  the  steam,  the  advantage 
of  superheating  would  be  slight.  Assume  a  water-gas  generator 
supplied  with  steam  at  lOC  pounds  pressure.  This  steam  at  the 
saturation  point  would  have  a  temperature  of  338  degrees  Fahr. 
and  would  contain  1,157  S-  T.  U.  above  60  degrees  Fahr.  Were 
you  to  superheat  this  steam  at  constant  pressure  to  600  Fahr.  you 
would  add  but  130  B.  T.  U.,  or  but  8.35  per  cent,  to  the  total  heat 
gf  tlic  steam.    Deadening  of  the  fuel  bed  at  the  entrance  point  of 
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the  steam  is  primarily  due  to  the  presence  of  an  excessive  amount 
of  water  in  the  steam.  The  use  of  a  good  steam  separator  close 
to  the  generator  will  accomplish  practically  the  same  purpose  as 
would  superheating.  Considerable  water  may  be  present  in  the 
steam  and  yet  not  cause  any  bad  effect  upon  the  fuel  bed,  as  in 
supplying  steam  from  high  pressure  to  low  pressure  an  effect 
equivalent  to  superheating  occurs  and  the  excess  heat  is  capable 
of  vaporizing  a  considerable  amount  of  water,  A  separator  is 
therefore  unnecessary,  except  in  long  or  exposed  runs  of  steam 
supply  piping. 


No.  30.  How  can  waste  heat  from  coal  benches  be  most  ad- 
vantageously used  ? 

James  M,  Hadden  : — I  have  had  considerable  experience  in 
utilizing  the  otherwise  waste  heat  from  gas  benches.  For  12 
years  I  ran  horizontal  benches  making  water-gas,  the  arches  and 
settings  of  which  were  very  similar  to  those  of  coal-gas  benches. 
We  used  a  forced  blast  and  either  coke  or  anthracite  coaJ  for  fuel 
in  a  partly  regenerating  furnace.  Over  the  top  of  the  vertical  flues 
was  a  horizontal  flue  running  the  entire  length  of  the  width  of 
the  benches,  and  parallel  with  the  flue  we  set  a  25-horse -power 
boiler  built  of  4-inch  tubes.  At  the  stack  we  had  a  series  of  damp- 
ers to  close  the  flame  from  the  main  flue  to  the  stack  and  to  divert 
it  to  the  boiler. ,  This  flame  could  be  shut  off  from  the  boiler  in 
^  minute's  notice.  We  ran  this  boiler  for  over  10  years  and,  while 
having  an  auxiliary  boiler  down  on  the  main  floor,  it  was  rarely 
fired.  The  saving  of  fuel  was  great,  as  we  would  frequently  go- 
months  at  a  time  without  using  a  pound  of  boiler  fuel,  and  this 
.was  while  running  a  water-gas  plant,  using  a  great  amount  of 
steam.  We  used  a  Mississippi  gage  valve  which  we  operated  by 
levers  from  the  floor  below. 

In  looking  back  upon  this  arrangement  I  should  say  it  was 
complete,  and  my  wonder  is  that  the  gas  men  would  allow  such  a 
valuable  amount  of  heat,  which  could  be  so  easily  utilized,  to  go  ta 
waste.  There  is  no  better  absorbent  of  heat  or  a  better  way  to- 
store  it  than  by  using  water. 

Editor  : — This  question  is  too  big  a  problem  to  be  sidetracked 
by  casual  consideration.  On  the  average  not  less  than  25  per  cent. 
of  all  the  fuel  used  in  gas  benches  is  wasted  in  spite  of  the  fact 


:.vGooi^Ic 


^ OHIO  GAS  LIGHT  ASSOCIATION, 

that  bench  fuel  may  represent  50  per  cent,  of  the  cost  of  gas  mak- 
ing. The  first  thing  to  do  is  to  consider  means  of  stopping  this, 
and  if  means  cannot  be  found  then  the  waste  should  be  made  to 
do  useful  work  if  possible. 

Many  attempts  to  utilize  this  waste  have  failed  because  a 
proper  analysis  of  the  problem  was  not  made  before  attempting 
to  solve  it.  Here  is  an  immense  quantity  of  heat  at  rather  a  low 
potential.  It  is  more  than  capable  of  generating  all  the  steam 
used  in  an  ordinary  gas-works.  If  applied  to  steam  raising,  the 
boilers  must  be  of  excessive  area  and  with  gas  passages  of  suffi- 
cient conductivity  to  prevent  congestion.  One  attempt,  made  a 
year  or  two  ago  by  a  gas  manager  (who,  by  the  way,  does  not 
'believe  in  conventions)  failed  because  he  used  a  tubular  boiler  with- 
out sufficient  area  of  fire  tubes  to  take  care  of  one-tenth  the  volume 
of  gas  he  attempted  to  pass  through  them.  Another  failure,  made 
many  years  ago,  was  due  to  an  oversight ;  proper  allowance  of 
heating  surface  was  not  made  to  compensate  for  the  low  tempera- 
ture of  the  flue  gases,  ^he  capacity  of  a  square  foot  of  heating 
-surface  varies  in  exact  ratio  to  the  difference  between  the  inner 
arid  outer  surface  (neglecting  effect  of  radiant  heat  from  the  fire 
box),  hence  a  larger  surface  is  required  to  do  a  given  amount  of 
work  when  the  flue  gases  are  used  than  would  be  required  in 
Iwiler  practice.  I  think  at  least  40  square  feet  should  be  allowed 
per  horse-power.  We  have  never  applied  ourselves  very  indus- 
triously to  the  problem  of  how  to  prevent  this  waste  or  to  usefully 
apply  it.  There  may  be  many  better,  applications  than  for  steam 
generation,  and  the  importance  of  this  subject  deserves  the  serious 
consideration  of  this  Association. 


No.  31.  Can  the  temperature  of  the  water  in  gas  holder  cups 
be  maintained  in  any  better  way  than  by  the  use  of  steam? 
James  M.  Hadden  : — (See  answer  to  question  Xo.  30.) 
F,  M.  Travis  : — Hot  water  for  heating  gas  holder  cups  can  be 
used  more  advantageously  than  steam.  Water  should  be  allowed 
to  overflow  on  the  inner  side  of  the  cup  and  return  to  the  heater 
through  a  suction  pipe  reaching  nearly  to  the  bottom  of  the  holder 
tank.  This  arrangement  allows  the  use  of  exhaust  steam  without 
back  pressure. 
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No.  32.    How  long  a  time  must  be  given  to  start  a  new  bench  ? 

J.  T.  Mason  : — It  all  depends  upon  how  much  time  you  have, 
but  to  dry  one  and  start  a  new  bench  properly  I  would  not  try  to 
do  it  in  less  than  three  weeks,  two  weeks  to  dry  it  out  ond  one 
week  in  which  to  heat  up  the  bench  to  the  proper  working  tempera- 
ture." If  a  bench  is  forced  any  more  than  the  above  time,  the  life 
of  the  bench  will  be  shortened. 

V.  L,  Elbert: — Slow  fire  until  the  brickwork  quits  steaming. 
Then  increase  the  heat  slowly  until  the  required  heat  is  obtained. 
Judgment,  however,  must  be  used  and  experience  is  necessary. 
Therefore,  there  is  no  definite  time  set. 

Freeport  Gas  Light  and  Coke  Company  : — Ten  days. 

Alfred  E.  Forstall  : — Reference :  A.  G.  L.  A.  Procee<lings, 
Vol.  t8,  page  41. 

Walton  Forstall: — Reference:  A.  G.  L.  A.  Proceedings, 
Vol,  15,  page  26,  and  Vol.  18,  page  41. 

D.  R.  Russell  : — Question  32  is  very  difficult  to  answer.  De- 
pends entirely  on  what  kind  of  bench  you  have  built.  The 
question  is  put  in  such  a  way  as  to  be  difficult  to  answer.  Is  it  a 
question  of  expediency  in  starting  or  is  it  a  question  of  necessity 
in  getting  the  bench-making  gas  ?  I  assume  the  former.  I  con- 
sider that  the  best  method  is  to  allow  the  other  bench  to  dry  by 
the  atmosphere  for  a  week  to  10  days  after  the  front  is  walled  up. 
The  question  then  presents  itself  whether  this  bench  is  next  to  a 
hot  bench,  in  a  warm  retort  house,  or  in  a  new  house  without  any 
heat,  also  whether  it  is  warm  and  bright  or  cold  and  damp ;  of 
course,  such  conditions  make  a  great  difference  as  to  how  much 
the  bench  will  dry  out  in  the  time  specified,  so  that  the  question  is 
not  so  much  the  time,  as  it  the  condition  of  the  brickwork  when 
the  fire  is  first  put  in  it.  After  the  bench  has  dried  out  to  some 
extent  from  the  atmosphere,  say  for  a  week  or  10  days  in  warm 
dry  atmosphere  or  warm  retort  house,  a  slow  fire  should  be  started 
and  kept  going  at  least  two  weeks,  when  it  should  be  raised  to  the 
charging  point,  and  this  should  require  another  week  to  accom- 
plish. In  other  words,  I  think  from  the  time  the  brickwork  is 
completed,  provided  you  have  good  warm  dry  weather  or  heated 
retort  house,  it  should  take  a  month  before  the  bench  ought  to  be 
charged.  You  can  charge  a  free  fire-bench  much  sooner  than  a 
recuperator  bench  without  danger  of  damage,  and  if  your  bench 
is   full  depth,  instead  of  a  semi-recuperator,   the  time  allowed 
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should  be  still  greater.  The  benches  are  often  fired  in  a  hurrj-  and 
ruined  in  this  way  and  the  blame  laid  to  the  construction,  ifcsign 
or  materials  entering  into  the  installation. 

W.  B.  TuTTLE : — This  depends  on  how  long  the  benches  have 
been  built  before  it  is  necessary  to  start  up,  but  two  weeks  will 
be  required. 

Fort  Madison  Gas  Light  Company  : — It  is  best  to  take  three 
days  to  get  a  bench  of  new  retorts  just  set  heated  to  the  reqnired 
temperature  for  carbonizing  coal.  Bring  the  heats  up  gradually. 


Xo.  33.     Can  gas  benches  be  advantageously  fired  with  c 

IS? 

Wm.  H.  Cooper: — No. 


Xo.  34.  What  sort  of  a  regenerative  furnace  is  best  adapttd 
for  the  use  of  coal? 

J.  T.  Mason  :— Taking  all  in  consideration,  I  think  the  Parker- 
Russell  bench  is  the  best  for  coal.  They  are  easily  fired  and  cUnk- 
ered,  the  nostril  holes  are  easily  kept  clean,  and  the  best  part  of 
them  is  the  recuperators.  They  are  large  and  built  in  such  a  way 
that  they  can  be  very  easily  and  quickly  cleaned. 

V.  L.  Elbkrt  : — Large  flues  and  so  arranged  they  can  be  easily 
cleaned.  The  Parker-Russell  Mining  and  Manufacturing  Coni- 
panj''s  benches  are  well  adapted  for  this  purpose. 

Geo.  G.  Ramsdell  : — Drake's  patent  tube  regenerator  furnace. 

K.  M.  Mitchell: — A  furnace  provided  with  slanting  feeding 
channel  extending  down  into  the  front  of  furnace  so  that  a  rod 
can  penetrate  anj'  portion  of  the  furnace  from  the  feeding  door  or 
chute.  It  is  necessary  when  using  caking  coal  for  fuel  in  the 
furnace  that  a  long  bar  usually  of  1.25-inch  gas  pipe  be  used  lo 
loosen  up  the  caked  mass  and  toss  it  back,  and  also  to  even  up 
the  fuel  which  shrinks  away  from  the  sides  of  the  hot  chamber. 
The  front  of  the  furnace  should  have  one  or  two-step  grates  and 
beneath  horizontal  grate  bars  of  1.25  inch  square  iron  of  suitable 
length.  Tlie  ash  pit  shovild  be  provided  with  water-tight  pan. 
The  water  supply  is  brought  into  furnace  and  drips  on  the  upper 
step,  then  to  the  second  step  grate  and  then  to  the  ash  pan 
beneath.     A  furnace  of  this  description,  whether  one-half  depth 
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OT  full  depth,  will  bum  slack,  nut  or  lump  coal  for  fuel ;  usually 
the  same  weight  of  coal  as  coke  is  consumed  in  furnace,  but  more 
supplementary  air  is  required  for  combustion  when  coal  is  used. 


No.  35.  Are  there  any  gas  engines  in  satisfactory  use  in  gas- 
works for  driving  exhausters,  and  how  are  they  regulated  for  a 
fluctuating  gas  make? 

C.  O.  G.  Miller: — We  do  not  drive  any  of  our  exhausters 
proper  by  a  gas  engine,  but  we  are  sending  out  froni  a  holder  that 
has  only  a  small  initial  pressure  about  75,000  feet  of  gas  per  hour 
every  evening  by  means  of  an  old  10  or  12-inch  exhauster  which 
is  driven  by  a  gas  engine  of  7.5  horse-power.  We  endeavor  to  send 
the  gas  out  under  a  pressure  ^out  6  inches.  As  the  engine  runs 
at  a  fixed  speed,  when  more  gas  is  pumped  than  is  needed  we  take 
it  back  into  the  holder.  It  has  given  us  splendid  satisfaction  and 
has  enabled  us  to  make  use  of  a  holder  which  we  could  not  use 
unless  some  other  means  were  provided  for  giving  the  pressure 


E.  C.  Jones: — In  reply  to  your  letter  of  February  28  I  take 
pleasure  in  sending  you  an  answer  to  question  No.  35,  as  you 
requested,  and  I  am  free  to  say  that  I  would  have  preferred  nearly 
any  other  question  on  the  list,  for  while  the  electric  light  people 
are  adopting  gas  engines  for  running  their  electric  generating 
machinery,  there  are  few  gas-works  in  tlie  country  where  gas 
engines  may  be  found.  It  is  like  the  old  creed,  "Don't  do  as  I  do, 
but  do  as  I  tell  you  to." 

I  regret  exceedingly  that  I  shall  he  unable  to  attend  the  meet- 
ing of  the  Ohio  A.ssociation. 

It  is  a  deplorable  fact  that  gas  men,  wherever  they  are  found, 
sing  the  praises  of  gas  engines  to  their  customers,  but  seldom  use 
them  in  their  works.  The  writer  knows  of  no  instance  where  a 
gas  engine  has  been  used  to  drive  an  exhauster  for  pumping  coal- 
gas  directly  from  the  hydraulic  main,  but  sees  no  reason  why  this 
should  not  he  done  by  providing  any-  of  the  many  compensating 
devices  to  regulate  the  amount  oi  gas  handled  while  the  engine  is 
running  at  constant  speed.  The  writer  has  used  gas  engines  for 
driving  exhausters  for  pumping  gas  into  the  city  distributing  sys- 
tem through  independent  lines  of  main  and  across  town  between 
gas  holders.  This  has  been  successfully  done  with  an  engine  run- 
ning at  constant  speed,  the  time  factor  being  the  only  important 
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one  to  regulate  the  amount  of  gas.  Gas  engines  are  successfully 
operated  in  this  city  direct  connected  to  the  gas  compressors',  the 
engine  running  at  constant  speed,  while  the  compressor  is  fur- 
nished with  an  "unloading  device"  which  automatically  regulates 
the  amount  of  gas  compressed.  Similar  compressors  operated  by 
gas  engines  are  regulated  by  ordina'ry  safety  valves  for  pressure 
regulation. 

Geo.  Whysall: — Yes,  at  one  time  the  writer  knew  of  engines 
being  used  for  the  purpose  designated.  A  fluctuation  in  the  manu- 
facture of  gas  taken  care  of  by  a  compensator. 


No.  36.  What  is  the  best  means  for  ventilating  a  retort-house? 
F.  M.  Tr-vvis  ; — Sturtevant  fans  run  by  induction  motors. 


No,  37.  What  progress  has  been  made  in  substitutes  for  wet 
station  meters  ? 

Geo.  Wiivs.\i,Lr — The  development  of  the  proportional  meter 
for  manufactured  gas. 


No.  38.  Do  proportional  meters  measure  a  percentage  suffi- 
ciently accurate  as  a  basis  to  calculate  entire  manufacture,  where 
accounts  are  demanded  showing  losses  by  leakage  and  condensa- 
tion? 

J.  T.  M.\son: — In  the  manufacture  of  coal-gas  I  think  there 
are  none  yet.  'We  have  had  a  little  experience  with  the  propor- 
tional station  meter,  but  it  has  not  as  yet  proven  a  success.  We 
had  one  meter  connected  tandem  with  one  of  our  wet  station 
meters  in  which  we  had  just  put  a  new  Hinman  drum.  I  took  a 
30  days'  rim  out  of  the  two  meters  with  a  full  capacity  of  the 
retort  house  on  them.  For  the  30  days  the  proportional  meter  ran 
0.5  of  I  per  cent,  faster  than  the  drum  meter.  I  then  put  on  half 
the  capacity  of  the  retort  house ;  the  result  for  15  days  was  differ- 
ent. The  proportional  kept  falling  behind  more  each  day  till  it 
was  running  from  15  to  20  per  cent.  slow.  When  put  back  on  the 
full  load  again  it  did  not  take  up.    It  seemed  to  have  lost  its  hold. 

B.  E.  CiiOLL.'iR : — I  know  of  no  proportional  meter  on  the  mar- 
ket at  present  that  I  consider  sufficiently  accurate  to  meet  the 
requirements  of  gas  companies. 
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E.  M.  OsBORN : — No.  I  have  found  by  experience  that  pro- 
portional meters  do  not  measure  percentage  sufficiently  accurate, 
and  that  the  per  cent,  of  gain  or  loss  measured  by  them  and  com- 
pared with  ordinary  station  meter  was  often  as  much  as  i6  per 
cent.,  and  at  times  even  20  per  cent.  There  were  times  when 
though  conditions  seemed  the  same  the  proportional  meter  would 
click  off  almost  the  same  amount  of  gas  as  those  of  the  ordinary 
tj-pe,  while  again  it  woidd  spurt  out  and  overrun  as  much  as  20 
per  cent.,  then  growing  lazy  again  would  fall  short  15  or  20  per 
cent,  without  any  apparent  reason.  This  we  think  a  sufficient  test 
to  cause  us  to  consider  a  proportional  meter  unsuccessful. 

John  A.  Britton  : — This  company  has  had  in  operation  for  a 
period  of  18  months  a  proportional  meter  having  a  capacity  of 
75,000  feet  per  hour.  During  that  period  there  has  been  no  time 
in  which  the  meter  could  be  relied  upon  as  accurate  nor  used  as 
a  basis  to  calculate  the  entire  manufacture. 

Operated  in  tandem  with  an  ordinarj'  wet  station  meter  we 
have  found  that  it  will  register  within  a  range  from  75  per  cent, 
slow  to  20  per  cent,  fast,  making  it  as  a  rule  entirely  unreliable. 
After  a  series  of  very  careful  tests  we  determined  it  could  be 
made  to  register  accurately  by  passing  through  the  meter  a  regu- 
lar stated  amount  per  hour,  and  that  amount  should  be  within  10 
per  cent,  of  the  rate  of  capacity  of  the  meter.  This  regularity 
of  use  was  further  supplemented  by  a  careful  cleaning  of  the 
meter  daily  and  by  adjustment  of  the  shunt  valve.  The  diaphragm 
of  the  proportional  chamber  needs  frequent  treatment  also  with 
China  nut  oil  (a  preparation  which,  by  the  way,  is  used  on  the  . 
coast  entirely  in  diaphragm  work),  and  a  careful  draining  of  the 
registering  meter.  There  seems  to  be  a  tendency  on  the  part  of 
the  meter  to  accumulate,  in  the  proportional  chamber  in  the 
registering  meter  and  in  the  shunt  valve,  large  quantities  of 
naphthaline,  while  no  naphthaline  can  be  found  either  through 
the  works  before  the  meter  connections  or  afterward  in  street 
mains  service  or  consumers'  meters. 

The  entire  difficulty,  in  my  opinion,  with  the  proportional 
meter  is  in  the  construction  of  the  shunt  valve ;  it  is  improperly 
hung  and  not  constructed  of  the  proper  material.  While  I  am 
confident  it  would  be  accurate  for  the  measurement  of  natural  gas, 
I  do  not  believe  it  would  be  reliable  for  the  measurement  of  any 
artificial  gases,  although,  as  stated  before,  I  see  no  reason  why  it 
should  not  be  made  so  that  it  could  be  depended  upon. 


dovGooi^Ic 


4^ OHIO  GAS  LIGHT  ASSOCIATION 

F.  W,  Stone  : — From  my  experience  with  proportional  meters 
I  do  not  believe  they  measure  a  percentage  of  gas  sufficiently 
correct  to  he  used  as  a  basis  to  calculate  the  entire  manufacture 
where  accounts  are  demanded  showing  losses  by  leakage  or  con- 
densation. 


No,  40.  What  is  the  present  practice  in  building  new  coal- 
gas  purifying  houses  in  regard  to  the  number  of  boxes;  1.  e., 
where  it  is  desired  to  run  without  adding  air  would  it  not  be  better 
to  have  three  instead  of  two  deep  boxes,  using  one  as  a  reserve 
to  turn  in  when  changing  the  third? 

Ernest  F.  Lloyd:— There  should  be  a  balancing  limit  in 
purifying  plants  between  capital  charge  and  operating  expense, 
the  small  number  of  boxes  having  naturally  the  least  capital 
charge  implies  also  the  largest  cost  for  operating,  and  vice  versa. 
Oxide  which  shows  foul  will  generally  have  a  considerable  remain- 
ing capacity  for  absorbing  sulphur.  In  a  three-box  system,  if  the 
first  box  is  not  changed  until  the  second  begins  to  show  foul,  it 
will  do  a  great  deal  of  efficient  work.  The  boxes  should  be  as 
deep  as  a  single  layer  of  oxide  will  satisfactorily  work,  and  this 
would  seem  to  be  materially  in  excess  of  current  practice.  In 
any  event  the  argument  for  a  third  box  I  consider  to  be  very 
strong. 

Henry  S.  Whipple: — I  have  used  the  two-box  system  of 
purification  for  the  past  two  years  and  my  experience  with  it  is  not 
very  satisfactory.  It  is  difficult  to  prevent  the  foul  gas  from  find- 
ing some  way  through  the  oxide  and  showing  at  the  test  cock 
before  the  oxide  is  one-third  used.  When  this  happens  with  one 
box  on  you  are  likely  to  have  some  dirty  gas  pass  to  the  con- 
sumers' burners.  If  I  had  a  third  box  to  use  when  taking  off  the 
dirty  one  I  would  be  saved  any  trouble  from  complaints  of  sulphur 
in  the  gas,  which  has  happened  twice  in  the  two  years.  While  I 
may  have  decreased  the  cost  of  purifying  by  over  one-third  of  a 
cent,  per  1,000  by  changing  from  three  box  (shallow  ones)  to 
two  deep  ones,  yet  I  purified  2.5  times  the  quantity  of  gas  per 
bushel  with  the  three  boxes  that  I  have  with  the  two  boxes ;  and 
in  tlie  first  case  I  never  had  a  complaint  of  dirty  gas,  while  I  have 
in  the  latter. 


dovGooi^Ic 


NINETEENTH  ANNUAL  MEETING  499 

No.  41.  Is  anything  being  done  to  prevent  naphthaline  depos- 
its by  adding  a  definite  amount  of  gas  naphtha?  How  much? 
Where? 

F.  M.  Travis: — One  gallon  of  76-degree  naphtha  to  each 
10,000  feet  of  gas,  sprayed  into  the  outlet  of  the  holder  will  aid  in 
preventing  naphthaline  deposits. 

Freeport  Gas  Light  and  Coke  Company: — We  have  had 
perfect  success  in  clearing  our  mains  and  services  from  naphtha- 
line when  stoppages  occur,  by  vaporizing  two  gallons  to  25,000 
feet  of  gas  sent  out,  afterward  during  the  period  of  the  naphthaline 
disturbances  with  one  gallon  to  25,000  feet. 

W.  A.  Baehr: — The  writer  does  not  use  gas  naphtha,  but  uses 
Pintsch  hydrocarbon  oil,  as  we  have  a  Pintsch  plant.  This  oil  is 
vaporized  every-  day  and  sent  through  the  feeder  mains  at  the 
hour  of  maximum  consumption.  We  use  20  gallons  per  day  in 
Denver,  and  although  we  could  probably  refrain  from  using  it 
during  the  spring  and  summer  months  and  Still  be  safe,  I  think 
"an  ounce  of  prevention  is  worth  a  pound  of  cure." 

Ernest  F.  Lloyd: — If  naphthaline  is  in  the  gas  when  it 
passes  into  the  street  mains  the  addition  of  naphtha  or  any  other 
hydrocarbon  having  an  affinity  for  it  is  only  a  partial  remedy  for 
the  reason  that  so  soon  as  the  gas  is  subjected  to  a  temperature 
which  will  condense  such  added  vapors  the  naphthaline  will  again 
be  set  free  rather  than  be  carried  down  with  the  vapors,  hence 
the  addition  of  such  vapors  is  only  useful  so  long  as  the  gas  is 
above  the  temperature  at  which  they  would  precipitate. 

If  the  naphthaline  is  produced  in  the  first  instance,  it  can  be 
duly  removed  by  a  proper  system  of  condensation  supplemented, 
if  necessary,  by  washing  or  treating  the  gas  with  dead  oils  in  one 
or  more  compartments  of  a  standard  washer  scrubber  or  other 
apparatus  which  would  bring  the  gas  into  contact  with  such  oils. 
The  term  "dead  oil"  is  used  to  include  a  tar  which  has  been 
tested  to  a  point  of  driving  off  the  naphthaline  scries. 


No.  42.  With  what  degree  of  success  has  natural  gas  been 
mixed  with  either  coal  or  water-gas  ?  \\'hat  percentage  of  natural 
gas  was  used,  where  was  the  point  of  mixture,  and  what  would 
be  the  result  of  too  great  a  iiercintage  of  natural  gas  ? 
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V.  L.  Elbert: — If  you  know  the  constituents  of  your  natural 
gas,  water-gas  can  be  made  from  soft  coal  and  oil,  mixed  in  the 
holder  or  mains,  and  it  will  take  an  expert  chemist  to  note  the 
difference.  The  Kentucky  Heating  Company,  Louisville,-  Ky., 
have  operated  such  a  plant  since  December,  1893. 

E.  E.  Evsenbach: — I  have  mixed  natural  gas  with  coal-gas 
in  percentages  from  2  to  20.  The  points  of  mixture  were  the 
hydraulic  main,  the  exhauster,  the  condenser  and  the  holder.  The 
best  results  were  obtained  when  mixing  in  the  hydraulic  main,  but 
the  difference  is  not  large.  In  all  cases,  when  the  percentage 
increased  above  12  the  flame  in  the  open  tip  would  become  loose 
and  flabby.  The  light  in  the  incandescent  burner,  of  course,  would 
not  be  affected  ;  the  more  natural  gas  the  better  for  these  burners. 
Water-gas  would  undoubtedly  be  able  to  carry  more  natural  gas- 
than  coal-gas,  as  its  large  percentage  of  CO,  with  its  short  stiff 
flame,  helps  to  keep  the  natural  gas  flame  as  it  should  be. 

E.  M.  OsEORN : — Natural  gas  has  been  mixed  with  water-gas 
very  successfully.  As  high  as  40  per  cent,  is  used,  but  would 
recommend  20  or  30  per  cent.  Point  of  mixture  takes  place  just 
above  the  fire  in  the  generator,  and  passing  up  through  the  hydro- 
gen generated  from  the  application  of  steam  to  hot  coke  in  the 
generator,  mixes  before  it  enters,  and  as  it  enters  the  carburetor, 
there  meets  the  oil  sprayed  upon  the  checker-work  of  the  carbure- 
tor. We  then  have  hydrogen  and.  the  gases  from  the  natural  and 
the  oil  gas,  passing  through  -the  checker-work  of  the  superheater^ 
which  thoroughly  mixes  them  into  a  perfect  gas.  It  is  unneces- 
sary to  state  that  in  the  composition  of  such  a  gas  the  marsh  gas 
is  increased  in  proportion  to  the  amount  of  natural  gas  used.  Too 
great  a  proportion  of  natural  gas  would  result  in  it  being  hard 
to  keep  up  the  heat  in  the  carburetor  and  superheater,  and  would 
also  have  a  tendency  to  decrease  the  candle-power. 

Donald  McDon.^ld: — The  man  who  is  asking  this  question 
is  thinking  of  diluting  his  coal-gas  with  natural  gas.  My  only 
experience  lies  in  diluting  natural  gas  with  artificial  gas.  He  will 
find  that  the  natural  gas  lowers  the  candle-power  considerably. 
My  trouble  comes  that  the  artificial  gas  decreases  the  heat  units 
and  makes  the  gas  pop  back  in  the  mixers. 

Paul  Doty: — Natural  gas  has  been  successfully  mixed  with 
either  coal  or  water-gas — or  both,  in  that  the  mixed  gas  was  sold 
as  a  "merchantable  gas,"  complying  with  all  candle-power  require- 
ments.   As  high  a  quantity  as  40  per  cent,  natural  gas  was  mixed 
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■with  water-gas  with  good  results.  Approximately  25  per  cent. 
Was  admitted  at  the  top  of  the  carburetor  and  15  per  cent,  at  the 
Inlet  to  the  purifiers  at  the  same  time.  Better  candle-power  results 
will  be  obtained  by  mixing  at  the  inlet  of  the  carburetor  than  by 
mixing  at  the  inlet  of  the  purifiers;  the  latter  practice  being  only 
an  emergency  practice  to  keep  the  holders  up.  Natural  gas  being 
so  largely  methane,  it  has  been  found  practical  to  enrich  water- 
gas  with  much  less  than  the  usual  quantity  of  oil.  This,  probably, 
is  due  also  to  the  fact  that  natural  gas  has  some  illuminants  in  its 
own  composition.  Owing  to  the  small  amount  of  oil  required  to 
enrich  the  mixture  of  water-gas  and  natural  gas,  it  will  be  difficult 
to  keep  the  heats  in  the  carburetor  and  superheater  down  if  the 
cold  natural  gas  is  not  allowed  to  enter  the  carburetor.  Good 
practice  insists  in  keeping  the  carburetor  and  superheater  cool 
when  admitting  natural  gas. 

Natural  gas  does  not  mix  so  readily  as  coal-gas,  but  I  think 
that  from  10  per  cent,  to  15  per  cent,  can  be  admitted  safely,  but 
with  more  the  flame  would  be  soft  and  flabby. 

Too  great  a  percentage  of  natural  gas  makes  the  mixed  coal 
and  water-gas  soft  and  flabby  when  burned  in  an  open  flame. 
The  flame  flickers  badly  in  a  slight  draft. 


No.  43.  How  does  the  cost  of  purification  in  the  West  compare 
with  the  cost  of  10  years  ago? 

E.  M.  OsBORN : — It  is  much  cheaper. 

C.  E.  Burrows  : — Ton  years  ago  we  were  using  the  same 
material  we  now  use,  vh.,  hom^-made  sponge,  and  the  cost  is  so 
small  as  to  be  almost  a  negligable  quantity. 

Tiios.  D.  Miller  : — Cost  of  purification  of  gas  at  Dallas,  Tex., 
is  about  o.i   of  what  it  was   10  years  ago. 

Freeport  Gas  Light  and  Coke  Comp.any; — Owing  to  im- 
proved facilities,  less  than  half. 

Editor  : — The  cost  has  diminished  considerably  ;  the  knowl- 
edge of  the  effect  of  velocity  on  purifying  rcsiilts  has  done  more 
to  cheapen  the  cost  than  has  any  other  factor.  Good  scrubbing 
has  also  cheapened  the  cost.  A  good  engineer  always  considers 
both  fixed  and  operating  costs  of  everything,  aiming  to  get  the 
lowest  total  cost.  Money  is  often  invested  in  purifying  equip- 
ment (ground  space,  houses,  l>oxes,  valves,  conveyors,  etc.)   for 
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the  sake  of  reducing  operating  expenses,  which  is  entirely  unwar- 
ranted. The  investment  for  purifying  equipment  may  be  assumed 
at  from  $15  to  $75  per  1,000  cubic  feet  capacity  per  day.  A  fair 
average  investment  charge  will  be,  say,  $30.  Operating  expenses, 
where  oxide  is  used,  will  vary. from,  say,  o.i  to  i  cent  per  1,000, 
and  probably  0.25  can  be  taken  as  an  average  in  well-regulated 
plants.  We  will  assume  the  average  gas  company  must  sell  its 
bonds  on  a  5.5  per  cent,  interest  basis  and  our  depreciation  is  2.5" 
per  cent.  Then  assuming  an  investment  of  $30  per  1,000  cubic 
feet,  our  fixed  charges  become  5.5  -j-  2.5  ^  8  per  cent,  of  $30  ^ 
$2.40  for  1,000  cubic  feet  per  day,  or  365,000  cubic  feet  per  year — 
a  cost  of  $2.40  -^  365  —  0.657  cents  per  1,000.  It  is  apparent  that 
this  would  be  the  minimum  cost  for  fixed  charges,  as  we  have 
figured  on  working  these  boxes  at  their  maximum  capacity  every 
day  in  the  year.  This  would  mean  that  our  output  for  every  day 
in  the  year  would  be  equal  to  our  maximum  day's  output.  We 
know  that  this  is  not  the  case,  and  as  our  fixed  charges  are  fixed,. 
our  cost  per  1,000  will  increase  if  our  output  diminishes.  The 
yearly  load  factor  on  basis  of  maximum  daily  demand  would  be 
from  55  to  70  per  cent.  By  this  I  mean  that  our  yearly  output 
would  only  be  equivalent  to  approximately  200  days  X  the  maxi- 
mum days'  demand,  or  approximately  255  days  X  maximum  de- 
mand. If  we  assiime  a  load  factor  of  65  per  cent,  (approximately 
237  days  at  maximum  days  demand)  our  cost  becomes  65  per  cent. 
of  365,000  —  237,000  cubic  feet  and  $2.40  ~  237  —  i.o  cents  per 
1,000  cubic  feel  purified.  If  our  operating  cost  is  Q.25,  our  total 
cost  becomes  0.25-!-  i.oi  =31. 26  cents  per  1,000,  our  operating 
cost  being  but  18.25  P*^""  *^^"t-  ^^  o'-"'  total  cost.  From  this  line 
of  reasoning  I  conclude  (i)  that  operating  costs  of  purification 
are  already  so  low  as  to  be  of  minor  importance ;  (2)  that  our  most 
rigid  attention  should  be  directed  towards  reducing  our  investment 
for  a  given  capacity.  As  an  example,  we  can  afford  to  increase 
our  operating  expenses  100  per  cent,  if  that  will  permit  us  to- 
reduce  our  investment  expenses  by  ^5  per  cent.  This  would  result 
in  about  the  same  total  cost  for  purification. 

No.  44.  What  is  the  cause  of  the  cracking  and  crumbling  ir» 
a  month's  time  of  the  three  top  layers  of  firebrick  in  the  carburetor 
of  a  water-gas  machine? 

V.  L.  Elbert  : — Poor  material. 
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E.  M.  OSBORN : — The  action  of  oil  on  the  checker-work  of  the 
carburetor  has  a  tendency  to  soften  the  brick,  together  with  the 
action  of  air  during  a.  blast,  causing  the  first  rows  of  brick  to 
crumble  in  a  short  time.  The  bricks  lower  down  in  the  carburetor 
of  the  Lowe  machine,  or  higher  up  in  the  carburetor  of  a  Springer, 
do  not  receive  the  effect  of  the  oil  to  such  an  extent,  hence  last 
loiter. 

Tiios.  D,  Miller: — The  top  layers  of  the  checker  bricks  in 
the  carburetor  are  cracked  and  crumbled  by  the  coking  of  the 
fixed  carbons  in  the  oils. 

Ernest  F.  Llovd: — Principally  improper  spraying  of  the  oil 
as  it  enters  the  carburetor. 

No,  45.  What  is  your  experience  in  extracting  mud  from 
holder  tank,  with  holder  in  every  day  service  ? 

C-  L.  Steenbergen: — I  removed  the  mud  of  30  years'  cre- 
ation from  a  small  holder  with  a  basket-shovel  fastened  on  a 
length  of  0.75-inch  pipe, 

F.  W.  Stone: — At  our  works  we  had  mud  in  the  holder  pit, 
caused  by  water  washing  down  a  side  hill.  We  took  out  what  we 
could  by  means  of  a  grab  bucket  swung  on  the  end  of  i-inch  pipe. 
After  that  we  stirred  up  the  mud,  pumped  out  the  muddy  water 
and  replaced  with  clean. 

At  another  works  mud  got  into  our  outlet  pipe.  This  we; 
flushed  out  with  water. 


No.  46.  Do  YOU  know  of  anything  better  than  horse  manure, 
or  spent  lime  to  stop  holder  tank  from  leaking  while  in  every  day 
use? 

F,  W.  Kelley  : — Barley  sprouts. 

F.  M.  Tr.wis  :— Bran. 

V.  L.  Elbert  : — Manure  or  spent  lime  arc  practically  worth- 
less. Bran  is  a  better  substitute  mixed  with  some  kind  of  a  seed 
that  would  sprout  in  water.  The  better  way  where  cracks  are 
vertical,  is  to  cement  the  same  while  tank  is  full  of  water. 

Thos.  D.  Miller: — I  have  found  the  use  of  dry  sawdust 
pushed  down  in  some  sort  of  a  receptacle  released  underneath  the 
water  in  the  neighborhood  of  a  supposed  leak  in  the  holder  tank. 
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quite  effective  in  checking  sitch  leaks.  In  releasing  the  sawdust 
in  the  neighborhood  of  the  leak  the  sawdust  is  caught  by  the  car- 
rent  of  the  water  flowing  to  the  leak  and  carried  into  crevice, 
where  it  expands. 

Henry  B.  Leach  :— We  have  one  leaky  holder  tank,  and  horse 
manure  works  the  best  of  anything  we  have  ever  tried. 

Fort  M.\dison  G.\s  I,ight  Company  : — Should  you  know  the 
approximate  location  of  the  leaks,  I  think  the  plan  of  spreading 
over  the  leaky  surface  sheeting  heavily  saturated  with  coal-tar  is 
better  than  horse  manure  or  spent  lime  for  stopping  leaks  in  the 
wall  of  holder  tanks.  The  pressure  of  the  water  in  the  tank  forces 
this  prepared  cloth  close  against  the  side  of  the  walls  and  shuts 
off  the  small  leaks  in  the  masonry. 


No.  47.  What  is  the  best  method  of  disposing  of  discharge 
from  a  wash  box  or  tar  well,  in  a  small  gas  plant,  where  there  are 
no  sewers,  and  it  is  forbidden  by  the  people  of  the  town  to  allow 

any  tar  or  oily  matter  to  pass  off  on  top  of  water? 

F.  M.  Tr.\vis: — Discharge  from  the  washbox  of  a  water-gas 
plant  can  be  pumped  into  relief  hokler  tank,  and  tar  allowed  to 
settle,  this  tar  being  used  for  making  steam  if  desired.  Any  over- 
flow from  this  relief-holder  tank  can  be  passed  through  a  fiitcr- 
box  filled  with  coke,  this  coke  being  burned  when  foul.  The  over- 
flow from  a  tar  well  can  be  made  harmless  by  passing  through  a 
coke  filter. 

J.  T.  Mason  : — To  a\'oi<l  the  tar  or  oily  matter  from  getting 
out  of  the  plant,  I  would  suggest  a  separator  built  as  the  enclosed 
sketch  (one  like  it  being  in  use  here  in  the  Milwaukee  plant).    It 
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consists  of  a  large  box  or  well  having  two  sets  of  partitions  built 
perfectly  tight  to  the  sides  of  the  box,  the  partitions  being  spaced 
about  20  inches  apart.  One  series  of  partitions  is  set  in  about 
4  or  5  inches  from  the  bottom  and  reaches  to  5  or  6  inches  from 
the  surface.  The  other  series  is  set  in  about  a  foot  from  the 
surface  and  reaches  to  the  center  of  the  other  set  of  partitions. 
The  lower  set,  B  B,  is  to  hold  the  tar  and  heavy  particles  back, 
while  the  upper  set,  A  A,  called  the  skimmers,  holds  back  the  oil 
that  may  float  on  the  top.  There  should  be  skimmers  and  parti- 
tions enough  to  clear  the  water  of  all  oil  and  tar,  so  that  the 
water  flowing  out  of  the  overflow  is  clean.  The  box  should  be 
built  plenty  large  enough,  the  larger  the  better,  so  that  any  increase 
of  flow  will  not  affect  it. 

The  water  in  Milwaukee  flows  into  another  compartment  or 
tank,  from  which  it  is  pumped  back  through  the  wash  box,  so 
there  is  very  little  that  finds  its  way  out  of  the  tanks.  I  would 
recommend  the  above  being  done,  as  it  saves  the  water  and  pre- 
vents putting  cold  water  in  the  wash  box. 

The  overflow  from  the  wash  box  flows  into  the  box  at  one 
end,  striking  an  iron  plate  which  spreads  the  flow  in  the  box ; 
then  the  water,  tar  and  oil  fall  together  in  the  separator,  the  tar 
going  to  the  bottom  and  the  water  flowing  zigzag  along  the  box 
lo  the  overflow  at  the  other  end.  The  tar  flows  along  the  bottom 
to  the  same  end  as  the  overflow,  where  the  suction  pipe  to  the  tar 
pump  is  set.  This  suction  pi].>e  is  put  in  so  that  the  end  is  2  or  .■^ 
inches  above  the  lower  edge  of  the  lower  partitions.  It  was  placed 
this  way  so  that  when  the  tar  is  being  pumped  out  it  will  not 
break  the  tar  seal  at  the  bottom. 

If  the  small  plant  cannot  use  the  tar  for  anything  else,  I 
would  suggest  it  being  used  as  fuel  under  the  boilers. 

V.  L.  Eldkkt: — Put  in  a  good  separator  and  collect  the  tar  in 
one  tank  and  the  water  in  another.  Tar  can  be  used  to  mix  with 
coal-tar  for  paint.  The  water  tank  should  be  an  open  tank  in 
order  that  the  water  can  cool.  It  can  then  lie  pumped  over,  through 
washer  or  seal  pot.  The  water,  being  charged  with  hydrocarbon, 
will  absorb  no  more  and  the  candle-power  should  thus  be  main- 
tained on  less  oil  per  1,000. 

C.  J.  Fox ; — Sink  two  wells  to  sandy  soil,  one  to  be  used  as  a 
settling  cistern,  the  other  as  an  overflow  to  take  off  water.  Some 
will  run  off  through  the  sand.  Use  tar  for  boiler  fuel,  or  sell  if 
profitable. 
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I.  C.  Baxter  : — Some  years  ago,  when  I  was  engineer  of  the 
Detroit  works,  I  put  in  an  apparatus  of  this  Itind  to  catch  all  th«r 
drippings  from  the  Pintsch  plant,  oil  water-gas  plant  and  coal-gas 
plant.  I  believe  John  R.  Lynn  read  a  paper  on  this  at  one  of  the- 
meetings.  I  think  you  will  find  sketch  of  same  in  the  second 
volume  of  the  proceedings  of  the  Western  Association.  You  will 
also  find  one,  something  similar,  but  only  for  a  small  works  for 
filtering  tar,  with  sketch  of  same  by  W.  L.  Brown,  in  the  pro- 
ceedings of  the  Western  Gas  Association,  at  the  seventeenth 
annual  meeting,  1894,  held  at  Cleveland.  These  copies,  I  think, 
cover  the  matter  fully. 

Ernest  F.  Lloyd: — Dig  a  hole  into  the  ground  and  let  the 
waste  run  into  it.  In  a  gravelly  soil,  I  have  pursued  the  above 
course  with  very  good  success.  The  gravel  seems  to  intercept 
the  oil  and  a  very  considerable  quantity  of  waste  for  a  long  period 
can  be  taken  care  of  in  this  manner. 


No.  48.  What  is  the  cheapest  method  of  removing  from  gas, 
sulphur  compounds  other  than  H,S  ? 

Ernest  F.  Lloyd: — Washing  in  strong  ammoniacal  liquor  is 
a  great  assistant  in  removing  sulphur  compounds.  The  English 
s\stem  of  purification  with  four  sets  of  boxes  is  considered  to  be 
tile  only  thoroughly  effective  method. 

Geo.  Wiiys.\ll: — By  use  of  water. 


No.  50.  What  is  the  better  practice — to  carry  0.5-inch  seal  in 
the  hydraulic  main  and  pull  even  gage,  or  to  carry  one-inch  sea! 
and  pull  0.5-inch  vacuum? 

Freeport  G.\s  Light  and  Coke  Company: — One-half  seal 
and  level  gage. 

B.  H.  Petley: — I  believe  that  it  is  better  practice  to  carry  a 
0.5-inch  seal  and  pull  an  even  gage  rather  than  carry  i-inch-seal 
and  pull  0.5-inch  vacuum,  because  it  lessens  the  work  on  the 
exhauster,  thus  increasing  its  capacity;  and  the  liability  for  the 
exhauster  to  "run  away,"  should  the  dip  pipes  become  unsealed 
during  the  time  of  drawing  and  chatting  is  avoided. 

Geo,  MacMili..\n  :— Should  pull  even  gage. 
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Wm.  H.  Cooper: — It  is  better  to  carry  r-inch  seal,  exhauster 
to  maintain  0,75-inch  vacuum  on  the  hydraulic  main. 

W.  B.  TuTTLE : — Where  tar  forms  a  seal  in  the  hydraulic  main 
it  would  be  better  to  carry  a  0.5-inch  seal  and  pull  with  even  gage. 
The  pressure  in  retort  would  be  less  and  the  gas  would  be  in 
contact  with  the  tar  for  a  shorter  time  and  would  consequently 
be  a  better  candle-power.  Where  ammonlacal  liquor  is  used  for 
a  seal  in  the  hydraulic  main,  I  do  not  think  there  would  be  much 
difference  in  the  result  from  either  method. 


No.  51.  What  would  be  the  effect  upon  the  amount  of  gas 
made  per  square  foot  of  grate  per  hour,  of  the  maintainance  of 
a  level  gage  on  the  outlet  of  a  water-gas  apparatus  during  the 
gas-making  period? 

B.  H.  Petley  : — I  do  not  see  how  a  reduction  in  pressure  at 
the  outlet  of  a  water-gas  apparatus  to  overcome  the  back  pressure 
caused  by  the  water  seal,  holder  pressure  and  friction,  can  have 
any  appreciable  effect,  other  than  a  slight  increase  in  gas  saved 
due  to  the  retention  of  a  lesser  quantity  (on  account  of  lower 
pressure)  of  gas  in  the  set. 


No.  52.  How  is  the  amount  of  superheating  surface  in  a 
Lowe  water-gas  set  determined,  assuming  that  naphtha  is  the  oil 
to  be  used? 

Geo.  Whysall: — By  experiment. 


No.  53.  What  boiler  horse-power  would  be  required  per 
1,000,000  cubic  feet  of  gas  made  per  day,  for  a  water-gas  plant 
and  for  a  coal-gas  plant,  respectively,  of  1,000,000,  3,000,000  and 
5,000,000  daily  capacity? 


No.  54.  Are  there  any  new  developments  to  successfully  pre- 
vent naphthaline  forming  about  the  works,  and  what  methods  are 
generally  used? 

Frederic  Egner: — I  have  seen  a  washer  in  a  German  works 
that  was  intended  to  prevent  naphthaline  formation  and  said  to 
be  O.  K,    This  I  recently  mentioned  in  one  of  our  journals  {The 
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American),  translating  a  short  topic  I  found  in  a  German  paper 
upon  the  subject.  The  machine,  like  the  Mitchell  scrubber;  and 
in  some  of  the  compartments  anthracene  is  put  in  instead  of  water; 
and  that  denudes  the  gas  of  naphthaline ;  I  have  no  doubt  of  that 
myself,  only  I  would  add  that  in  my  opinion  some  of  the  illumin- 
ants  go  with, it.  A  much  better  way  is  not  to  make  naphthaiinp. 
Anthracene  oil  (C,o  H^}  is  obtained  in  the  distillation  of  coal- 
tar  ;  and  comes  over  as  about  the  last  of  the  heavy  oil.  As  I  said, 
I  have  no  doubt  the  claims  made  for  its  naphthaline  removinfr 
power  are  well  founded,  but  add  above  caution  on  my  own  accouni. 
Pure  anthracene  is  not  a  liquid,  but  the  first  run  of  it  before  final 
working  up  is ;  and  that  is  the  article  used.  The  same  apparatus 
is  also  used  to  remove  cyanogen  from  the  gas.  Some  (the  first 
two)  compartments  are  filled  with  anthracene  oil;  the  last  four 
or  more,  if  you  like,  with  a  coperas  (20  per  cent.)  solution.  The 
first  to  take  out  naphthaline,  the  last  to  take  out  cyanogen,  which 
is  very  destructive  to  the  iron  of  gas  holders.  The  whole  thing 
is  the  invention  of  Dr.  Bueb,  an  assistant  (or  was)  of  Hcrr  Wm. 
V.  Oechelhaeuser,  General  Superintendent  of  "The  German  Con- 
tinental Gas  Association,"  headquarters  at  Dessau,  where  I  think 
those  of  you  who  wish  can  address  Dr.  Bueb,  who  no  doubt  wouiti 
be  glad  to  hear  from  you. 

Geo.  Wiivsall:— a  steam  jet  spraying  88  degrees  gasoline 
has  been  found  to  successfully  remove  naphthaline  and  to  some 
degree  has  prevented  its  formation  about  the  works. 


Ko,  55.  Would  a  half-depth  furnace,  set  the  same  as  for  heat- 
ing retorts,  be  more  successful  for  heating  a  steam  boiler  than  the 
usual  way  of  firing? 

Geo.  M,\cMill.\n:— I  tried  a  modificatiori  once,  but  it  didn't 
work  well. 

VV.  B.  Tuttle:— The  difficulty  with  the  half-depth  furnace 
under  a  steam  boiler  would  be  that  it  maintains  practically  a 
constant  temperature  and  it  would  be  very  difficult  to  change  the 
draft  from  time  to  time  to  keep  the  proper  steam  pressure  up 
without  materially  injuring  the  efficiency  of  the  furnace. 

Editor: — I  have  heard  this  problem  asked  so  often  that  for 
this  reason  I  do  not  want  to  see  it  passed  over  without  being 
answered,  although  I  have  not  the  time  to  do  it  justice.     To  be 
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brief,  I  would  say  that  our  bench  furnaces  are  not  at  all  applicable 
to  boiler  firing  and  that  such  a  furnace  would  not  he  successful 
or  economical.  The  two  classes  of  work  are  entirely  different.  In 
boiler  firing  we  want  an  immense  quantity  of  heat  at  a  moderate 
temperature,  while  in  bench  firing  we  want  a  small  quantity  of 
heat  at  a  high  temperature.  By  use  of  economizers  all  heat  above 
300  degrees  Fahr.  can  be  advantageously  used  in  boiler  firing, 
while  in  bench  firing  we  want  a  temperature  of  2,000  degrees 
Fahr.  or  more.  A  bench  furnace  works  at  :i  constant  load  and 
the  thermal  capacity  of  the  furnace  is  of  little  importance.  A 
boiler  works  over  a  great  range  of  load  and  must  be  constructed 
to  respond  to  these  variations  quickly.  The  introduction  of  a 
great  mass  of  furnace  brickwork  would  make  the  control  of  the 
boiler  furnace  very  sluggish.  When  you  were  trying  to  get  heat 
into  your  boiler,  a  portion  of  it  would  be  going  into  your  brick- 
work owing  to  the  higher  temperature  of  your  fire  box,  and  when 
you  would  attempt  to  curtail  the  supply  of  heat  to  your  boiler  to 
keep  safety  valve  from  blowing,  your  brickwork  would  immedi- 
.itely  commence  to  give  off  to  the  boiler  the  excess  heat  stored  in 
it.  In  a  bench  furnace,  great  capacity  is  unimportant,  and  for  best 
results  it  is  doubtful  whether  we  should  attempt  to  bum  more 
than  8  pounds  of  fuel  per  square  foot  of  grate  per  hour.  If  the 
furnace  was  round  or  even  square,  we  could  safely  increase  this 
amount  to  10  or  12  pounds  per  hour.  With  a  boiler  you  must 
have  a  furnace  designed  for  great  capacity  per  unit  of  area,  I 
have  burned  in  the  neighborhood  of  60  pounds  of  fuel  per  square 
foot  of  grate  area  in  boiler  work  with  only  a  good  natural  draft. 
If  limited  to  S  pounds  of  fuel  per  hour  per  square  foot  of  grate 
area,  our  boiler  plants  would  be  cumbersome  and  expensive.  We 
have  a  7,000-horse  power  boiler  plant  in  Denver,  and  on  this  basis, 
considering  the  low  value  of  the  coal  we  use,  we  would  have  to 
have  a  grate  area  of  4,000  square  feet,  equivalent  to  40  furnaces, 
JO  X  lo.  Authentic  boiler  results  have  been  obtained  where  80 
per  cent,  of  the  heat  of  the  coal  was  made  to  do  useful  work,  and 
I  don't  believe  the  gas  bench  was  ever  built  that  would  do  any- 
thing like  that.  I  can  say,  however,  that  a  boiler  furnace  is  more 
inapplicable  for  bench  firing  than  is  a  bench  furnace  to  boiler 
firing.  This  is  due  primarily  to  the  higher  temperature  required 
in  a  gas  bench. 
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No.  56.  Will  the  handling  of  oxide,  in  or  out  of  the  boxes, 
cause  injury  to  a  person's  eyes  ?  If  so,  in  what  way,  and  to  what 
extent  ? 

Freepoht  Gas  Light  and  Coke  Company: — No. 
Geo,   MacMillan: — If  oxide  became  strongly  impregnated 
with  ammonia  gas,  it  would  be. 


No.  57.     Does  the  handling  of  oxide  affect  a  person's  health 
any  more  than  the  handling  of  lime  for  purifying  purposes? 

Freeport  Gas  Light  and  Coke  Company:— No. 
Geo.  MacMillan  : — Should  think  not.    Have  had  one  hand- 
ling oxide  20  years  without  apparent  injury. 


No.  58.  Has  anybody  had  any  experience  in  extracting  sul- 
phur from  gas  made  from  coal  containing  6  per  cent,  of  sulphur. 
using  three  or  more  washers  and  iron  oxide  to  perform  the  work  ? 

B.  E.  Choli.ar: — I  know  of  no  one  who  has  had  experience 
in  extracting  sulphur  from  gas  made  from  coal  containing  6  per 
cent,  of  that  substance  using  three  or  more  washers  and  iron 
oxide.  The  only  way  I  have  myself  been  able  to  handle  gas  from 
such  has  been  to  use  lime  and  change  purifiers,  not  by  chemical 
test,  but  by  meter  indications. 

K.  M.  Mitchell: — It  cannot  be  done.    I  have  tried  it. 


No.  59.  What  maximum  vacuum  may  be  carried  safely  on  a 
hydraulic  main  where  dip  pipes  are  sealed  0.75-inch  before  candle- 
power  will  be  affected?  (W'ith  clear  pipes  and  0.75-inch  vacuum, 
pressure  on  retort  is  i  and  0.5-inch.) 

Geo.  MacMillan: — Don't  like  the  vacuum  idea  in  any  form. 


No.  60.  At  what  temperature  should  purifying  boxes  be  kept 
in  order  to  get  the  best  and  most  work  out  of  them? 

Freeport  G.\s  Light  and  Coke  Company  : — From  60  degrees 
to  70  degrees  Fahr. 

Geo.  MacMillan  : — The  higher  the  better  chemical  action 
up  to  about  100. 
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No.  61.  What  is  the  cause  of  formation  of  iron  carbonyl  in 
water-gas  systems  ?  How  can  it  be  prevented  ?  Why  does  it  occur 
periodically  in  cold  weather  under  seemingly  same  conditions  as 
when  none  is  formed? 

Carl  H.  Graf: — Iron  carbonyl,  formed  by  gas  coming  into 
contact  with  iron,  is  usually  found  where  new  mains  have  been 
laid  or  when  new  oxide  is  used.  In  the  former  case  time  will 
remedy  the  evil ;  in  the  latter  good  results  have  been  obtained  by 
putting  the  new  oxide  in  the  first  or  foul  box  and  allowing'  the 
old  oxide  in  the  following  boxes  to  remove  whatever  carbonyl  is 
formed. 


No.  62,  What  remedy  can  you  suggest  for  the  steam  nuisance 
when  coke  is  quenched  below  iron  floor  of  retort  house? 

Irvin  Butterworth  : — The  nuisance  can  be  mitigated  by  put- 
ting in  large  galvanized- iron  open  pipes  running  from  the  ceiling 
of  the  retort  cellar  up  through  the  retort  house  near  the  walls, 
where  they  will  be  out  of  the  way,  and  terminating  above  the  re- 
tort-house roof.  Or  the  nuisance  can  be  prevented  altogether  by 
conveying  the  hot  coke,  before  it  is  quenched,  outside  the  retort- 
house  cellar,  using  one  of  the  several  forms  of  conveyors  that  arc 
now  on  the  market  for  this  purpose. 

B,  H.  Petley  : — Relief  from  the  steam  nuisance  in  the  retort- 
house  cellar  may  be  obtained  by  erecting  a  wooden  box  passage- 
way overhead  on  a  line  with  the  position  of  coke  barrows  at  time 
of  drawing  charges,  with  openings  at  each  chute  provided  with 
slides  or  doors  for  closing  when  not  in  use ;  passageway  to  be 
connected  with  an  exhauster  located  in  a  closed  room  in  one  end 
of  the  cellar ;  discharge  to  be  carried  outside  of  building. 

Geo.  MacMillan  : — A  strong  exhaust  fan. 


No.  63.     What  is  the  relation  between  the  candle-power  and 
the  specific  gravity  of  carbureted  water-gas? 


No,  64,  Would  a  separator  similar  to  a  cream  separator, 
such  as  is  used  by  dairies,  do  to  separate  water  from  tar,  more 
especially  oil-tar  produced  from  carbureted  water-gas? 
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J.  D.  Shattuck:— Chas.  Cattell,  Superintendent  of  the 
Westcliester  Gas  Company,  is  using  a  cream  separator  for  sep- 
arating water  and  tar  made  from  carbureted  water-gas  and 
claims  it  is  very  successful. 

Carl  H.  Graf  : — Almost  any  separator  that  will  allow  the  tar 
to  settle  to  the  bottom  will  work,  provided  the  proper  tempera- 
ture is  maintained. 

Editor: — Such  a  separator  is  already  in  use  in  England  and 
is  handled  in  this  country  by  Geo.  Shepherd  Page's  Sons.  I  do 
not  know  how  effective  it  is. 

E.  E.  MoHRELL : — In  1895  I  saw  an  item  in  the  Journal  of  Gas 
Lighting  regarding  a  tar  separator  that  was  being  used  in  Eng- 
land, and  which  was  manufactured  in  Copenhagen  by  H.  C.  Peter- 
sen &  Co.  The  question  of  separating  water  from  water-gas  tar 
was  a  very  important  one  with  us  at  that  time,  owing  to  the  fact 
that  we  could  not  dispose  of  our  tar  directly  from  our  well.  After 
reading  the  article  in  question,  I  called  upon  several  manufac- 
turers of  cream  separators  and  at  last  found  a  second-hand  sep- 
arator with  a  24-inch  bowl  which  had  been  made  in  Denmark  and 
similar  to  Petersen's,  and  which  was  of  no  value  as  a  cream 
separator  at  that  time. 

I  secured  this  separator  very  cheaply  and  made  a  number  of 
experiments  with  it  after  altering  the  separating  nozzles.  The 
separator  worked  fairly  well  when  the  tar  was  thin  and  free  from 
lampblack  or  other  particles  of  fixed  carbon  carried  over  from  the 
wash  boxes,  as  would  be  the  case  with  water-gas-tar.  I  found, 
however,  that  it  cost  too  much  for  labor  to  operate  this  apparatus. 
I  do  not  think  there  would  be  any  question  of  this  apparatus  sep- 
arating the  water  from  coal-gas  tar  satisfactorily,  but  I  do  not 
believe  it  would  be  at  all  economical  to  use  on  water-gas  tar. 
After  deciding  fully  that  the  separator  could  not  be  used  to  ad- 
vantage on  account  of  the  attention  necessary  to  run  it,  I  built  a 
still  which  was  a  complete  success  in  every  way  and  we  had  no 
trouble  in  handling  and  disposing  of  the  tar  thereafter. 


No.  65.  What  is  the  true  or  correct  water-line  for  station 
meter?  Some  engineers  claim  this  line  should  be  adjusted  to  the 
average  working  pressure.  Others  claim  that  the  level  should 
be  gotten  when  the  gas  pressure  is  ofE  the  meter;  that  is  .after  the 
meter  is  tested  in  the  usual  way,  adjust  the  overflow  to  the  water 
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level  of  the  front  gage  and  then  put  the  meter  in  use.  As  opinions 
are  so  numerous  on  this  point,  it  seems  that  some  standard  should 
be  established,  if  such  has  not  already  been  done. 

B.  H.  Petleyt— I  believe  that  the  correct  water  line  for  a 
station  meter  should  be  that  of  the  measuring  chamber  or  interior 
of  the  drum,  consequently  that  the  overflow  should  be  set  and 
governed  by  the  meter  inlet  pressure. 


No.  66,  We  know  that  steaming  naphthaline  out  of  pipes  is 
bad,  but  what  other  way  is  there  to  clear  out  an  obstruction  after 
gasoline  has  failed  to  take  effect? 

Wm,  H.  Cooper  : — Use  hot  water, 

Carl  H.  Graf: — If  there  is  any  opening  through  the  main, 
an  effective  way  is  to  distil  naphtha  by  means  of  steam  or  hot 
water  and  allow  the  vapor  to  travel  along  with  the  gas. 

W.  H.  Baktiiold: — Would  suggest  in  steaming  naphthaline 
out  of  pipes  that  naphtha  be  used  at  the  same  time,  then  the 
steaming  will  not  do  harm,  as  indicated  in  the  question. 

Geo,  Whysall: — By  the  use  of  steam  and  gasoline  in  com- 
bination. 

B.  H.  Petley  : — I  have  found  flushing  with  hot  water  to  be 
most  successful  in  the  removal  of  naphthaline  from  washers  and 
scrubbers,  and  the  heating  of  water  in  the  condenser  for  its  re- 
moval from  that  apparatus.  I  believe  naphtha  or  benzine  to  be 
more  effective  and  cheaper  than  gasoline  used  for  this  purpose. 
In  case  the  use  of  oil  proves  ineffective  in  removing  naphthaline 
from  pipes,  I  believe  they  had  better  be  taken  down  and  thorough- 
ly cleaned  with  live  steam. 


Ko.  67.  What  weight  of  ammonia  in  grams  per  1,000  cubic 
feet  would  be  allowable  at  outlet  to  purifier  in  fairly  good 
practice  ? 

Fred£biic  Egner  : — It  seems  to  me  it  would  be  very  poor  prac- 
tice to  allow  any  ammonia  in  pure  gas  or  lets  say  "finished"  gas. 

W.  B.  Calkins: — In  London,  where  conditions  are  such  that 
the  laws  regulating  the  purity  of  gas  are  more  stringent  than 
would  be  necessary  in  lighter  and  less  compact  cities,  the  maxi- 
mum amount  of  ammonia  in  each  100  cubir  feet  of  gas  is  placed 
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at  4  grains,  or  about  2,66  -|-  grams  per  i,ooo  cubic  feet.  In  order 
to  bring  about  these  conditions,  the  scrubbing  and  cooling  of  the 
gas  must  be  carefully  regulated.  But  in  fairly  good  practice,  1 
think  that  6  grams  of  ammonia  per  i,ooo  cubic  feet  of  purified 
gas  would  be  allowable.  The  nitric  acid  formed  from  burning 
i,ooo  cubic  feet  of  gas  containing  this  amount  of  ammonia  would 
not  vitiate  the  air  in  a  common-sized  room  if  proper  ventilation 
were  observed. 

Geo,  Whysall: — About  one  gram. 


No.  68.  Arc  there  any  practical  methods  by  which  gas  can  be 
made  so  free  from  ammonia  that  it  cannot  be  detected  by  "Nesslei 
Reagent"  or  some  other  sensitive  test? 

W,  B.  Calkins  : — I  know  of  no  practical  method  by  which  gas 
can  be  made  so  free  from  ammonia  that  it  cannot  be  detected  by 
"Ncssler's  Reagent."  "Nessler's  Reagent"  test  is  so  delicate  that 
it  win  show  the  very  smallest  traces  of  ammonia  in  distilled  water. 

Geo.  Whysall  : — By  thoroughly  washing  and  scrubbing. 


No.  69.    What  states  have  laws  in  regard  to  ammonia  allowed 
in  gas  and  what  is  the  limit  in  the  dil^erent  states? 


No.  70.    What  are  the  results  of  your  experiments  with  ma- 
chine cuttings  from  coal  mines? 


No.  71.  What  would  be  the  advantage  or  disadvantage  of 
running  a  150-kw.  generator  with  a  gas  ei^ne  in  a  combination 
plant  where  the  maximum  output  of  the  gas  plant  is  50,000  cubic 
feet  per  day 

Editor: — The  advantage  ot  disadvantage  of  runnir^  a  150- 
kw.  generator  with  a  gas  engine  would  depend  entirely  upoa 
local  conditions  which  would  affect  the  total  cost.  A  gas  engine 
costs  more  per  horse-power  than  a  steam  engine,  and  this  is 
especially  true  when  both  are  rated  on  their  maximum  capacity. 
A  gas  engine,  as  a  rule,  is  rated  upon  its  maximum  capacity, 
while  a  steam  engine  is  rated  upon  its  most  economical  capacity. 
With  a  higher  cost  for  a  gas  engine  the  saving  must  be  consider- 
able to  compensate  for  the  increased  fixed  charts  if  the  outpttt 
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of  the  engine  is  a  small  amount.  Another  disadvantage  of  the 
gas  engine  is  its  low  efficiency  at  light  loads.  On  the  engines 
suitable  for  running  generators  the  friction  amounts  to  about  25 
per  cent,  of  the  rated  capacity  of  the  engine.  Therefore  a  gas 
engine  stdtion  should  be  fitted  up  with  a  number  of  units  of 
different  sizes,  which  would  enable  them  to  be  operated  at  prac- 
tically their  rated  load  when  operated  at  all. 


No.  72.  What  are  the  advantages  of  the  so-called  "high 
efficiency"  scrubbers,  such  as  the  evolving  brush  scrubber  made  in 
England  ? 

Editor: — I  fail  to  see  any  great  advantage  in  the  so-called 
"high  efficiency"  scrubbers.  Good  distribution  in  tower  scrubbers 
makes  them  very  efficient  with  a  small  expenditure  of  power  and 
a  low  investment  cost.  Assuming  a  yield  «f  ammonia  of  5  pounds 
per  ton  of  coal  carbonized,  and  assuming  a  yield  of  150  pounds 
of  water  per  ton  of  coal  carbonized,  the  maximum  average 
strength  the  liquor  couid  have  would  be  3.33  per  cent.,  correspond- 
ing to  about  12  ounces  liquor.  The  yield  of  water  generally  ex- 
ceeds 150  pounds  per  ton  of  coal  carbonized,  and  the  yield  of 
ammonia  is  generally  less  than  5  pounds.  If  the  gas  is  thoroughly 
scrubbed  with  ammoniacal  liquor  by  repumping,  it  can  be 
brought  to  10  ounces  strength  under  favorable  conditions.  The 
excess  ammonia  must  be  taken  up  with  clean  water.  I  see  no 
object  in  working  some  of  the  ammonia  up  to  60  ounces  strength 
while  the  balance  of  it  is  allowed  to  remain  with  a  strength  of 
about  4  ounces.  The  average  strength  is  not  much  greater  than 
it  would  be  without  a  high-efficiency  scrubber.  The  use  of  such 
a  scrubber  will  allow  the  use  of  a  lesser  amount  of  clear  water, 
permitting  a  slight  saving  in  the  quantity  of  steam  required  to 
distil  off  the  ammonia  and  also  permitting  the  use  of  a  slightly 
less  amount  of  fresh  water,  which  would  in  theory  indicate  n  . 
higher  candle-power  for  the  gas,  but  with  effective  tower  scrub- 
bing the  use  of  fresh  water  is  already  so  small  that  an  increase 
of  100  per  cent,  would  not  make  a  noticeable  difference  in  the 
candle-power  of  the  gas. 

B.  H.  pETLEY : — The  advantages  of  the  so-called  "high  effici- 
ency" scrubbers,  such  as  the  brush,  are  that  the  crude  gas  contain- 
ing ammonia  is  brought  very  intimately  in  contact  with  the  water, 
and  as  comparatively  very  little  water  is  thus  required,  a  strong 
crude  liquor  is  obtained  for  treatment  in  an  ammonia  concentrator. 
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No.  73.  Why  do  some  gas  engineers  place  the  first  scrubber 
between  the  tar  extraclbr  and  the  condenser,  instead  of  placing  the 
condenser  between  the  tar  extractor  and  the  scrubber,  as  is  the 
usual  practice? 

Geo,  Whysall: — To  reduce  the  temperature  of  the  gas. 


No.  74.  Is  the  Claus  process  of  gas  purification  in  satisfactory 
operation  at  any  works  in  this  country  or  abroad  ? 

Frederic  Egner: — Permit  me  to  chip  in  here,  too,  by  saying, 
"I  think  not."  Let  me  add  to  this,  that  figuring  it  closely  long 
ago,  I  found  it  would  not  pay,  even  in  a  pretty  large  works. 

Carl  H.  Gr-vf: — Some  years  ago  the  Claus  process  was  in 
use  in  the  Belfast,  Ireland  Gas-Works,  but  do  not  know  that  it  is 
now  in  use.  « 


Xo.  101.    Does  it  pay  to  lay  services  in  a  wooden  trough  filled 
with  pitch  to  protect  them  from  rust  and  electrolytic  action? 


Mastin  Simpson  : — I  do  not  believe  it  does  pay.  If  we  could 
get  the  work  done  as  we  would  do  it  ourselves,  it  would  be  one 
proposition,  but  with  the  inefficiency  and  carelessness  of  employes- 
some  point  is  left  assailable  and  hence  the  value  of  the  whole  work 
undone.  In  answering  this  and  subsequent  questions  I  am  not 
figuring  on  theoretical  questions,  but  as  such  questions  are  pre- 
sented to  us  in  our  every  day  operations. 

Peoria  Gas  axd  Electrec  Company  : — It  seems  to  us  that  in- 
certain  kinds  of  soil  the  extra  expense  of  laying  pipes  in  a  wooden 
trough  filled  with  pitch  would  be  a  very  profitable  investment,  as 
such  precaution  would  prolong  the  life  of  the  service  indefinitely. 
In  soils  like  clay  or  clean  sand  we  think  that  this  precaution  would 
be  a  useless  expense. 

For  protection  against  electrolysis,  pitch-filled  troughs  would 
protect  the  services,  but  it  would  also  increase  the  damage  done 
to  the  mains  and  unprotected  services. 

Geo.  Kirk: — It  does  not  pay.  In  extreme  cases,  to  protect 
pipe  from  electrolytic  action,  connect  pipe  to  rail  with  cc^per  wire. 
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Thomas  D.  Miller  : — If  the  electrolytic  action  is  bad,  or  the 
soil  is  particularly  destructive  to  wrought-iron  pipes,  I  think  it  is 
best  to  incase  the  service  pipes  in  a  wooden  box  and  surround  it 
with  cement  and  sand  or  pitch  and  sand. 

John  Franklin  : — Consider  it  too  expensive  unless  service 
pipe  passes  through  a  fill  of  ashes. 

C.  J.  Fox : — No ;  use  cement. 

W.  H.  Barthold  : — We  believe  it  does  pay,  as  it  renders  the 
service  practically  everlasting,  and  holds  the  pipe  in  position  and 
thus  avoids  sags. 

H.  D.  Walbridge: — Feel  quite  positive  it  pays  to  properly 
lay  service  pipes  in  V-shaped  wooden  troughs  filled  with  tar  con- 
crete. Have  never  used  pitch  filler.  The  tar-concrete  method 
has  proven  an  almost  unfailing  protection  against  oxidation,  par- 
ticularly in  light  porous  soils  ;  further,  the  trough  is  of  advantage 
in  preserving  the  alignment  of  pipes,  and  I  believe  the  method 
is  a  material  protection  against  frost  and  naphthaline  troubles,  as 
a  service  pipe  properly  laid  is  thus  covered  from  the  street  main 
in  and  through  the  outside  wall  of  the  building. 

I  question  if  the  method  effectively  protects  the  service  pipe 
from  electrolysis.  Mr.  F.  G,  Field,  an  electrical  engineer,  made 
some  extensive  experiments  as  to  the  protection  this  covering 
afforded  service  pipes.  His  conclusion  was  that  a  pipe  would  be 
less  affected  by  electrolytic  action  when  encased  in  a  wooden 
trough  properly  filled  with  tar  concrete,  than  when  unprotected 
and  exposed  to  action  of  acids  and  alkalis  percolating  through 
the  earth.  This  is  for  the  apparent  reason  that  the  pipe,  being 
surrounded  by  the  tar  concrete,  which  is  impervious  to  water, 
was  kept  dry  and  clean.  There  was  no  evidence  that  the  trough 
and  tar  concrete  were  not  otherwise  as  good  conductors  of  the 
«lectric  current  as  the  earth. 

In  Grand  Rapids,  in  about  1899,  I  began  experimenting  with 
this  method  of  laying  service  pipes.  Later  on  we  adopted  it  as 
general  practice,  which  is  still  in  force.  We  had  but  little  trouble 
there  from  electrolysis.  This  is  believed  to  be  largely  due,  how- 
ever, to  the  street  railway  company  providing  ample  and  proper 
conductors  for  their  return  current,  and  our  belief  is  supported 
by  the  fact  that  a  great  many  uncovered  service  pipes  installed 
previous  to  1899  are  apparently  as  free  from  electroh-tic  action  as 
are  the  covered  pipes. 
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No.  I02.  What  troubles  have  gas  companies  had  by  gas  leaks 
softening  asphalt? 

Mastin  Simpson  : — For  six  months  time  we  hung  in  a  jet  of 
impinging  gas  a  piece  of  asphalt,  and  as  far  as  strength  or  tex- 
ture, we  could  find  no  difference  after  the  test.  I  have  found  con- 
siderable softening  of  asphalt  over  ditches,  but  I  could  never  trace 
them  to  the  gas  itself,  although  there  were  frequently  leaks  under 
such  abrasions,  but  I  have  found  exactly  the  same  conditions  over 
sewer  trenches  and  water  mains,  and  my  belief  is  that  it  is  due 
entirely  to  the  working  of  the  ground  under  heavy  traffic  directly 
over  the  ditches. 

W.  A.  Baeiir  : — The  writer  has  had  some  experience  with  this 
trouble.  Where  there  were  gas  leaks  in  the  mains,  caused  mostly 
by  proximity  to  the  steam  heating  pipes,  the  concrete  under  the 
asphalt  became  saturated  with  gas,  getting  to  be  a  bluish  color. 
The  asphalt  itself  disintegrated  slowly  under  the  same  influence 
and  became  soft  and  smelled  strongly  of  gas.  The  evidence  was 
unmistakeable. 

John  Franklin: — We  have  experienced  no  trouble  in  this 
line. 


No.  103.    Does  it  pay  to  use  galvanized  service  pipes? 

Peoria  Gas  and  Electric  Company: — No.  Nearly  all  the 
agencies  which  bring  about  the  destruction  of  iron  in  the  ground 
will  also  attack  the  zinc-coating  of  gaivanized  pipe. 

Thomas  D.  Miller: — It  not  only  docs  not  pay  to  lay  gal- 
vanized service  pipes,  but  is  positively  objectionable, 

Freeport  Gas  Light  and  Coke  Company: — Soil  in  which 
pipe  is  laid  should  determine, 

John  Franklin  : — Have  never  had  occasion  to  use  galvanized 
pipe,  but  consider  that  black  wrought-iron,  well  covered  with  a 
solution  of  General  Hickenlooper's  prepared  tar,  equal  to  the  best 
and  more  economical. 

C.  J'.  Fox : — No :  as  a  rule,  defective  pipe  and  fittings  are  gal- 
vanized.   More  expensive. 


No.  104.    Is  the  present  Connelly  governor  suilicient  for  our 
needs,  or  is  something  more  efficient  demanded? 

Connelly  gov- 
ms  need  atten- 
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Peoria  Gas  and  Electric  Company  :— If  the  Connelly  gov- 
ernor is  not  sufficient  for  our  needs,  our  main  systems  need  atten- 
tion. 
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Gea  Kirk  : — The  Connelly  is  sufficient  for  oar  needs. 

John  Franklin  : — I  consider  none  more  efficient  when  prop- 
erly adjusted  and   carefully  maintained. 

Carl  H.  Graf  : — The  Connelly  governor  is  good,  but  does  not 
fill  all  conditions.  The  abrupt  changes  of  the  automatic  governor 
are  noticeable  on  burners,  particularly  of  the  incandescent  mantle 
tj-pc,  and  we  have  received  numerous  complaints  on  this  score. 


No.  105.  How  can  two  automatic  governors,  at  two  different 
stations,  be  made  to  operate  satisfactorily  in  relation  to  each 
other? 

John  Franklin: — That  depends  entirely  upon  conditions. 
Two  governors  can  be  placed  and  adjusted  to  respond  separately 
to  feed  the  same  system  of  mains  arranged  to  open  at  different 
pressures,  one  doing  active  service  before  the  other  opens  up. 

Geo.  G.  Ramsdell  : — By  placing  Balance  governors  ahead  of 
the  Automatic  governors. 


N'o.  106.  What  is  the  minimum  pressure  which  should  be 
maintained  at  consumers'  meters  ? 

J,  H.  Enright: — We  try  to  maintain  a  minimum  pressure  of 
2  inches  at  consumers'  meters,  and  shall  endeavor  to  raise  it  to 
2,5,  as  I  have  no  doubt  of  the  sale  of  a  large  percentage  of  gas 
being  lost  in  the  efforts  of  some  to  hold  down  their  leakage  account 
by  manipulating  their  holder  pressure.  It  is  far  better  to  keep 
your  leakage  in  proper  bounds,  carry  a  fair  pressure,  and  thereby 
not  only  do  away  with  many  troublesome  complaints,  but  you  will 
sell  more  gas  and  be  surprised  to  find  most  of  your  consumers  far 
better  satisfied. 

B.  W.  Perkins: — Two  inches. 

Geo.  Kirk: — Minimum  pressure  should  not  be  less  than  2 
inches. 

Freeport  Gas  Light  and  Coke  Company: — Two  inches. 

Walton  Forstall  r — Fifteen-tenths  is  probably  the  least  pres- 
sure at  the  inlet  of  the  consumers'  meter  that  will  afford  a  satis- 
factory light  at  the  burner,  and  especially  where  there  are  many 
cooking  appliances  it  would  be  better  to  have  20-tenths. 

John  Franklin: — I  am  a  firm  believer  in  high-pressure  sys- 
tem. 
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"Thos.  D.  Miller  : — Not  less  than  i6-tenths. 
•C.  J.  Fox : — Eighteenth-tenths'  pressure. 
F.  W.  Blowers  : — ^We  should  say  that  20-tenths'  pressure  is 
the  minimum  that  should  be  maintained  at  the  consumers'  meter. 


No.  107.  What  are  proper  instructions  to  give  regarding 
investigating  complaints  of  poor  pressure  ? 

J,  H.  Enright: — Test  pressure  on  main  in  troublesome  dis- 
trict, and  if  found  inefficient,  remedy  by  laying  a  larger  main  or 
strengthen  it  by  connecting  with  mains  on  streets  running  parallel 
to  same.  Should  pressure  on  main  prove  efficient,  then  see  that 
service  is  clear  and  of  proper  size.  Should  trouble  still  exist, 
blow  out  the  house-piping  and  see  that  the  burners  and  chandeliers 
are  clear  and  in  good  shape,  and  your  trouble  will  disappear. 

B,  W.  Perkins: — Try  the  pressure  on  adjacent  services.  If 
they  show  right,  remove  the  obstruction  from  the  stopped  service 
or  set  a  new  meter,  etc. 

E.  M.  OscoRN  : — We  instruct  our  assistants  to  investigate  the 
premises  to  see  whether  the  low  pressure  is  due  to  water  in  mains 
or  to  other  stoppages,  or  whether  it  is  caused  by  lack  of  supply 
on  account  of  small  mains  or  some  such  catise.  We  use  a  simple 
U-gage  for  pressure  testing. 

Peoria  Gas  and  Electric  Company: — Instructions  for  inves- 
tigating complaints  of  poor  pressure :  First,  attach  a  U-gage  to 
the  service,  note  reading  of  pressure.  Second,  turn  gas  on  appa- 
ratus connected  and  note  reading  of  pressure.  If  there  is  but  a 
small  difference  between  first  and  second  readings,  say  i-tenth, 
the  service  is  O.  K.  Third,  attach  gage  to  outlet  of  meter  and 
note  difference  between  readings  when  no  gas  is  being  used  and 
when  all  apparatus  is  in  use.  As  long  as  the  pressure  is  steady 
with  all  the  apparatus  using  gas  "full  on,"  a  drop  of  two  or  three- 
tenths  is  permissible.  This  test  shows  up  any  trouble  in  meter. 
Fourth,  attach  gage  to  each  piece  of  apparatus  and  note  differ- 
ence between  readings  when  no  gas  is  being  used  and  when  gas 
is  turned  full  on  apparatus.  This  test  shows  up  any  defects  in  tht- 
piping.  Fifth,  if  no  trouble  is  found  and  complaint  of  poor  pres- 
sure continue,  attach  recording  pressure  gage  to  service  for  one 
week. 
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To  locate  trouble  in  a  district  from  which  a  number  of  poor- 
gas  complaints  come,  send  out  a  number  of  men  during  the  hour 
of  the  heaviest  send-out  to  take  pressure-readings  from  U-gages 
attached  to  the  service  pipes,  or  set  recording  pressures  gages  at 
various  points  in  the  district  affected  and  note  difference  of  pres- 
sure at  hour  of  heaviest  send-out.  These  differences  are  a  good 
guide  to  determine  the  location  of  the  trouble. 

Geo.  Kirk  : — The  proper  instructions  would  be  to  test  the 
pressure  with  gage  on  each  side  of  the  meter  to  locate  the  diffi- 
culty. 

Freeport  Gas  Light  and  Coke  Company  : — First  examine 
pressure*  at  inlet  to  meter ;  if  all  right  there,  outlet  of  meter ;  then 
continue  to  examine  pressure  at  the  several  openings  along  line 
of  piping  until  obstruction  is  located. 

John  Franklin: — Give  instructions  to  examine  carefully  for 
local  trouble,  that  is,  obstructive  service,  meter  or  house  line.  If 
found  clear,  have  pressure  taken  along  lines  leading  to  main  feed- 
ers; follow  this  up  until  a  drop  in  pressure  is  shown,  which  is 
■  easily  remedied. 

C.  J.  Fox : — Instruct  fitter  or  complaint  man  the  amount  of 
pressure  carried  in  street  mains  in  neighborhood  of  complaint. 
He  will  then  proceed  to  the  house  of  the  consumer  who  made  the 
complaint,  and  make  himself  known  to  the  consumer,  and  then 
proceed  to  the  cellar,  place  siphon-pressure  gage  on  end  of  ser- 
vice, and  note  pressure.  He  will  then  light  two  or  three  burners 
on  the  fixtures,  leave  same  burning,  and  go  to  the  cellar  and  note 
pressure  again.  If  pressure  does  not  vary,  he  goes  back  upstairs 
again,  turns  off  lights,  goes  back  to  cellar,  takes  off  U-gage,  plugs 
service  tee.  He  then  places  gage  on  house  side  of  and  close  to 
meter,  notes  pressure  and  then  goes  upstairs,  lights  two  or  three 
burners,  proceeds  to  cellar  and  notes  pressure  again.  If  pressure 
corresponds  with  pressure  on  outside  of  meter,  he  knows  then 
the  meter  is  O.  K.  He  then  places  gage  on  fixture  clo.'ie  to  house 
riser.  If  after  lighting  two  or  three  burners,  the  pressure  remains 
the  same  as  at  meter,  he  then  proceeds  to  test  from  fixtures  in 
different  rooms  until  he  finds  the  trouble  and  rejlairs  same.  He 
then  places  gage  on  fixture,  lights  all  burners  and  notes  pressure. 
He  then  invites  consumer  to  inspect  lights  in  the  different  rooms 
.and  makes  sure  the  consumer  is  satisfied  before  leaving. 


dovGoot^Ic 


S'J  OHIO  GAS  LIGHT  ASSOCIATION 

No.  io8.  What  is  the  best  form  of  portable  recording  pres- 
sure gage  ? 

Peoria  Gas  Light  and  Coke  CoMtANY : — The  Bristol  Re- 
cording Pressure  Gage,  made  by  the  Bristol  Company,  Water- 
bury,  Conn.,  is  the  best  portable  gage. 

W.  A.  Baehr: — The  Thorpe  Portable  Recording  Pressure 
Gage,  procurable  from  T,  G.  Marsh,  Examiner  Buildings,  Man- 
chester, England. 

Thos.  D.  Miller: — The  Bristol  Recording  Pressure  Gage, 
mounted  in  a  suitable  box,  is  the  best  form  of  portable  pressure 
gage. 

Walton  Forstall: — The  Bristol  Recording  Pressure  Gage 
has  given  us  very  satisfactory  service. 

John  Franklin: — Center  tube  or  siphon  gage. 

C.  J.  Fox :— The  Bristol  gage. 


No.  109.  Does  anyone  use  an  automatic  siphon  for  siphoning 
into  sewers  street  main  drips  that  require  frequent  pumping,  and 
if  not,  why  should  this  not  be  safely  and  economically  done  ? 

Irvin  Butterworth: — In  Columbus,  O.,  I  put  in  several 
siphons  of  this  diaracter.  They  worked  all  right,  and  so  far  as  I 
know  they  are  still  doing  so.  I  see  no  reason  why  they  cannot  be- 
employed  with  safety  and  economy  in  the  case  of  drips  that  require 
frequent  pumping,  although  it  might  be  a  wise  precaution  to 
examine  the  drips  once  a  year  to  see  that  they  contain  water. 

G,  N.  Clapp  :— We  have  used  an  automatic  siphon  for  siphon- 
ing drip  to  sewer  for  about  eight  years  successfully,  and  during 
that  period  we  have  not  pumped  it  once.  The  stretch  of  main 
drained  is  laid  in  wet  clay  ground.  The  danger  we  feared  was  that 
the  water  would  evaporate  during  a  drought  and  would  get  too- 
low  to  seal  ofE  the  gas,  letting  it  escape  to  the  sewer. 

V.  L.  Elbert  : — It  has  been  done.    It  is,  however,  dangerous. 

Peoria  Gas  and  Electric  Company  : — An  automatic  siphon 
would  be  a  good  thing  to  use  in  connection  with  a  drip  requiring 
frequent  pumping,  if  you  could  be  certain  of  always  having  suffi- 
cient water  to  seal  it.  It  is  much  safer  to  locate  the  point  where 
the  water  enters  the  mains,  and  make  them  tight  at  this  point,  be- 
cause an  automatic  drip  once  installed  will  be  left  without  attention 
for  a  long  period  of  time,  and  there  is  always  a  possibility  of  the: 


dovGooi^Ic 


NINETEENTH  ANNUAL  MEETING 


saj 


flow  of  water  beingf  stopped  and  the  siphon  becoming  dry,  in  which 
event  the  sewers  would  be  filled  with  gas  and  the  company  would 
suffer  not  only  the  loss  of  the  gas,  but  it  would  also  be  liable  for 
any  damage  which  might  arise  from  the  escape  of  gas  into  the 
sewers.  Of  course,  the  siphon  drip  might  be  provided  with  some 
mechanical  contrivance,  say  a  float  and  valve,  to  prevent  the  loss 
of  gas  should  the  siphon  become  dry,  but  in  this  event  you  come 
back  to  the  necessity  for  regular  inspection  to  keep  the  apparatus 
in  condition  to  do  its  work ;  and  as  long  as  the  necessity  for  regu- 
lar inspection  exists  the  plain  drip  of  large  capacity  is  the  best 
thing  for  the  purpose  of  keeping  the  mains  clear  of  condensation. 


B.    W,   PERKINS  —  SECTION    OF  AUTOMATIC   DRIP. 

Thos.  D.  Miller: — Automatic  siphoning  into  sewerage  car- 
ries with  it  the  danger  of  stopping  of  the  sewer  and  backing  of  the 
water,  filling  of  the  gas  main. 

F.  W.  Stone  : — In  our  place  we  have  about  a  mile  of  8-inch 
cast-iron  pipe  laid  in  wet,  swampy  ground,  full  of  quicksand.  The 
tine  has  a  gradual  descent  almost  its  whole  length,  and  then  sud- 
denly turns  up  a  hill.  The  line  leaked  and  the  drip  had  to  b* 
pumped  every  other  day  at  least.  I  siphoned  the  dip  over  a  bank, 
arranged  the  end  so  that  it  could  not  be  tampered  with  and  would 
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rot  freeze,  and  have  no  trouble.   Would  be  afraid  to  run  it  into 
an  ordinary  sewer.    The  sewer  might  fill  up  and  flood  the  main. 

John  Franklin  : — Not  to  my  knowledge. 

C.  J.  Fox : — Not  to  my  knowledge.    Use  steam  trap. 


No.  no.  What  is  the  minimum  grade  permissible  in  mains 
and  services  ? 

Mastin  Simpson  : — In  this  connection  I  would  say  that  in  city 
work  I  have  laid  24-inch  pipe,  using  engineer's  level  with  grades 
of  0.25  to  0.125  of  an  inch  a  length.  Great  care  had  to  be  taken 
in  selecting  pipe  that  was  not  sprung. 

Peoria  Gas  and  Electric  Company: — The  minimum  grade 
permissible  in  laying  mains  and  services  is  just  the  amount  re- 
quired to  keep  them  free  from  condensation  and  any  water  which 
may  chance  to  enter  them.  Frequent  drips  are  an  evil  to  be 
avoided,  provided  too  much  expense  is  not  incurred  in  giving  the 
pipes  the  grade  required  to  drain  them.  In  long  stretches  of  main, 
in  which  the  direction  of  the  grades  is  opposite  to  the  flow  of  gas 
through  it,  more  grade  is  required  than  when  the  grade  and  the 
flow  of  gas  are  in  the  same  direction.  Under  the  latter  condi- 
tions it  is  permissible  at  times  to  run  the  mains  at  a  dead  level  for 
short  distances. 

Geo.  Kirk  : — Minimum  grade  i  inch  to  50  feet. 

\y.  A.  B.\EHR : — For  mains,  6  inches  per  100  feet ;  for  services 
8  inches  per  100  feet. 

Thos.  D.  Miller: — Where  pipe  is  carefully  laid  on  a  sound 
foundation  a  grade  of  even  less  than  i  inch  to  the  100  feet  will  be 
perfectly  safe,  but  under  ordinary  conditions  i  inch  to  the  100 
feet  is  about  as  low  as  should  be  indulged  in. 

Freeport  Gas  Light  and  Coke  Company: — Much  depends 
upon  the  soil  and  size  of  pipe;  with  good  hard  clay  half  of  i 
degree  is  permissible. 

John  Franklin  : — One  foot  in  100  feet, 

C.  J.  Fox :— One-half  inch  in  12  feet. 


No,  in.  What  is  the  advisability  and  necessity  of  devising 
and  installing  some  sort  of  a  maximum  demand  meter  which  will 
indicate  and  record  the  rate  of  send-out  each  minute  of  the  day? 

Peoria  Gas  and  Electric  Company  :— So  far  as  the  gas  busi- 
ness is  concerned  there  is  no  necessity  for  a  maximum  demand 
meter. 
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Geo.  Kirk  : — Not  necessary, 

Thos.  D.  Miller: — Maximum  demand  meters  are  more  in 
demand  for  electric  light  companies.  Personally  I  am  satisfied 
to  let  the  electric  light  man  work  this  out  first.  ■ 

Freeport  Gas  Light  and  Coke  Company  : — Very  important. 
As  a  substitute  we  read  our  station  meter  once  in  two  hours  and 
note  the  amount  of  gas  in  holders  at  same  time ;  in  this  way  we 
can  determine  send-out  during  any  two  hours. 

Walton  Forstall  : — If  the  maximum  amount  sent  out  by  the 
works  is  what  is  desired,  this  can  can  be  obtained  in  a  very  satis- 
factory manner  by  taking  a  record  of  holder  readings  at  frequent 
intervals  on  the  afternoons  of  the  days  of  the  greatest  consump- 
tion. 

Editor  : — There  seems  to  be  some  misapprehension  reganling 
this  question.  I  think  what  the  questioner  had  in  mind  was  a 
recording  output  meter  similar  to  the  recording  ampere  meters 
which  are  used  in  electric  stations.  By  the  use  of  such  a  demand 
meter  the  load  curve  could  be  obtained  for  every  day  in  the  year 
and  every  minute  in  the  day.  We  are  interested  in  knowing  what 
our  greatest  instantaneous  demand  is,  and  this  cannot  be  accu- 
rately determined  by  computing  the  send-out  for  every  two-hour 
period  or  for  every  one-hour  period,  or  for  every  half-hour  period. 
Of  course,  the  smaller  the  interval  of  time,  the  closer  will  be  the 
accuracy  of  our  computation.  Such  a  meter  would  give  us  with- 
out loss  of  time  what  corresponds  to  the  load  chart  of  an  electric 
station,  and  a  well-operated  electric  station  could  hardly  direct 
its  engineering  work  properly  without  the  use  of  such  a  chart. 
I  am  inclined  to  think  that  gas  managers  would  find  it  almost  as 
valuable  as  do  electric  managers.  The  value  of  this  knowledge 
would  only  be  appreciated  after  constant  use.  The  question  of 
providing  for  peaks  in  an  electric  plant  is  of  more  importance 
than  in  a  gas  plant,  but  it  is  of  sufficient  importance  in  a  gas 
plant  to  make  its  study  worth  while.  The  cultivation  of  a  certain 
class  of  business  will  affect  our  load  chart,  and  naturally  we  want 
to  know  whether  it  is  having  a  good  or  a  bad  effect  upon  our  load. 
The  more  closely  we  approach  a  uniform  rate  of  send-out  the  less 
will  be  our  cost  to  supply  gas,  as  our  fixed  cost  per  i,ooo  cubic 
feet  will  therefore  be  diminished,  even  tfiough  our  operating  costs 
stay  the  same.  Some  interesting  data  regarding  this  matter  will 
be  found  under  question  No.  1 12. 


dovGoot^Ic" 


OHJO  GAS  UGHT  ASSOCIATION 


dovGooi^Ic 


NINETEENTH  ANNUAL  MEETING 


--   a 


■■•'  I 


ds.GoO'^Ic 


SaS OHIO  GAS  LIGHT  ASSOCIATION 

No.  112.  In  planning  extensions  to  a  distributing  system,  what 
rate  of  consumption  should  be  allowed  for,  for  each  house  or  each 
consumer  ? 

V.  L.  Elbert  : — In  residence  districts  the  average  is  about 
17,000  feet  with  gas  at  $1.50. 

Peoria  Gas  and  Electric  Company:— For  estimated  con- 
sumption in  planning  extensions  allow  100  feet  per  hour  per 
consumer. 

W.^LTON  FoRSTALL :— In  Philadelphia  we  have  found  that  our 
maximum  rate  of  con5umpti,on  per  hour  is  about  3  feet  per  meter 

light. 

John  Franklin: — Depends  upon  condition  and  what  price 
you  are  receiving  for  your  product. 

Editor  : — In  answer  to  this  question  I  append  as  Fig  I, 
load  chart  for  the  St.  Joseph  Gas  Company  for  February  7,  show- 
ing maximum  rate  of  send-out  for  that  date  to  be  approximately 
14  feet  per  consumer. 

Fig.  II  is  the  load  chart  for  the  Milwaukee  Gas'  Company  for 
December  24,  1902,  showing  a  maximum  send-out  of  about  14.6 
feet  for  consumer  and  9.4  feet  per  meter. 

As  Fig.  Ill,  I  append  the  load  chart  for  the  Denver  Gas  and 
Electric  Company  for  October  22,  1902,  curve  No.  2  showing  a 
send-out  of  13.2  feet  per  consumer  and  curve  No.  i  showing  a 
send-out  of  9.7  feet  per  meter.  This  chart  also  shows  the  average 
load  curve  of  70  fuel  users  as  compiled  from  records  made  by  a 
glass  complaint  meter.  It  is  an  interesting  fact  to  note  that  the 
peak  of  the  fuel  load  is  the  same  between  7  and  8  o'clock  in  the 
morning  as  it  is  between  6  and  7  o'clock  in  the  e\'cning,  both  being 
9.2  feet  per  meter.  This  curve  does  not  mean  very  much,  because 
the  records  extend  over  a  period  of  one  year,  and  to  get  an  accurate 
record  the  curve  should  be  taken  for  a  large  number  of  fuel 
users  on  the  same  day  of  the  year.  Curve  No,  4  shows  the  load 
chart  of  68  illuminating  gas  consumers,  giving  a  peak  between  7 
and  8  o'clock  of  11. z  feet  per  meter  and  a  smaller  peak  in  the 
morning  bet^veen  7  and  8  o'clock  of  6.4  feet  per  meter.  Summing 
the  two  simultaneous  peaks  would  indicate  that  if  every  consumer 
used  both  fuel  and  illuminating  gas,  our  peak  per'  consumer 
would  be  19.2  cubic  feet.  The  characteristic  of  the  load  curve  of 
this  town  is  very  different  from  the  load  curve  in  Madison,  Wis. 
In  the  latter  city  we  get  a  very  heavy  peak  between  12  and  r 
o'clock,  while  in  Denver  between  those  hours  we  get  a  very  pro- 
nounced ravine.    I  explain  this  on  the  theory  that  Madison,  being 
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a  small  town,  almost  everybody  goes  home  to  lunch,  while  in 
Denver  very  few  people  go  home  to  lunch,  and  therefore  many  of 
the  domestic  stoves  are  not  used  at  all  at  noon  and  between  these 
hours  practically  no  industrial  fuel  gas  is  used. 

To  sum  up,  I  would  assume  from  my  present  available  infor- 
mation that  in  figuring  the  maximum  demand  for  ordinary  domes- 
tic consumers  it  should  be  100  feet  for  one  consumer.   Where  two 


FIG.    III. — MAXIMUM    SEND-OUT   OCTOBER   22,    I902. — DENVER   GAS 
AND  ELECTRIC   COJfrANY. 

consumers  are  supplied  from  the  same  main  it  is  hardly  likely  tliat 
their  peaks  will  occur  at  simultaneous  times,  so  in  planning  dis- 
tributing pipe  it  would  not  be  necessary  to  allow  more  than  75 
feet  per  hour  per  consumer.  As  the  number  of  consumers  supplied 
by  the  same  pipe  is  increased,  the  maximum  demand  can  be 
diminished  the  greater  the  number,  until  only  20  feet  per  consumer 
must  be  allowed. 
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No.  113.    Is  portable  testing  of  meters  desirable? 

Peoria  Gas  and  Electkic  Company: — Portable  testing  of 
gas  meters  is  not  desirable,  as  there  are  too  many  chances  for  the 
portable  test  meter  to  get  out  of  order.  To  satisfy  complaining 
consumers  we  check  the  registration  of  their  meters  by  means  of 
a  Maryland  Meter  Company  Recording  Complaint  Meter,  showing 
the  consumer  at  what  hours  he  has  used  the  gas  charged  to  him 
and  comparing  the  statements  of  the  two  meters  for  the  time  cov- 
ered by  the  test. 

Geo,  Kirk  : — Portable  testing  of  meters  is  desirable. 

Thos.  D.  Miller  : — Yes. 

John  Franklin: — I  consider  it  such. 

Freepobt  Gas  Light  and  Coke  Company  : — No. 


No.  114.    How  often  should  consumers'  meters  be  tested? 

Chas.  S.  Ritter  : — There  are  two  important  reasons  for  main- 
taining consumers'  meters  at  a  high  state  of  accuracy ;  the  value  to 
the  gas  company  in  moral  influence,  and  the  economy  to  the  com- 
pany in  the  saving  of  gas  that  passes  unregistered  through  leak;' 
valves  and  diaphragms. 

The  first  is  the  more  important  reason ;  the  second  becomes 
very  important  only  when  the  bookkeepers  fml  to  watch  carefully 
the  state  of  the  consumer's  accounts,  and  to  have  investigations 
made  of  alt  extraordinary  fluctuations,  or  no  consumption  bills, 
that  cannot  be  satisfactorily  accounted  for. 

We  cannot  depend  on  the  consumers'  ledger,  however,  to  guide 
us  in  keeping  our  meters  in  good  condition,  and  must,  therefore, 
fix  an  arbitrary  time  for  testing  all  meters  that  are  not  otherwise 
reached  within  this  period.  Three  or  four  years,  I  believe,  is  the 
common  practice,  but  many  companies  do  not  make  routine  tests 
quite  so  often  and  some  not  at  all. 

When  carefully  watched  oh  tfte  cOiiBunlers'  ledger,  as  sug- 
gested, the  average  error  existing  in  the  meters  tested  at  the 
routine  test  will  be  very  small. 

Tables  below  represent  the  tests  of  15,739  meters  tested  durii^ 
the  year  of  1902.  It  will  be  observed  that  the  average  error  -was 
only  0.63  of  r  per  cent,  slow ;  a  very  good  showing  for  the  much 
but  unjustly  abused  gas  meter. 

About  50  per  cent,  of  these  tests  were  routine,  or  inspection 
tests  of  meters  that  had  been  in  use  for  four  or  more  years;  the 
balance  were  removal  and  special  tests. 
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About  all  of  the  non-registering,  and  very  slow,  meters  were 
discovei^d  by  examination  of  consumers'  ledger. 

RECORD  OF  METERS  TESTED  IN   19O2. 


Cprrect 

Number. 

FuL 

-"• 

Arenge  Error, 

No.  Ugbts. 

No. 

PMcent. 

No. 

Per  cent. 

Fwt: 

lier 

Blow; 

:.   ....... 

10    

20    

30    

45    

60   

80    

100    

200    

300    

Pittsburg's 
TotaU   .. 

303 
],7»6 

108 
70 
10 
1 
2 
3 
Z 

345 
2,641 

681 
2,894 
147 
71 
36 
12 
1 
5 
4 
2 
1 

337 

4,191 

l.-TT 
0.91 
1.19 
0.99 
1,44 
0.22 
0,08 
0.11 
0.17 
0.80 
0,75 

0.R5 

0.99 

1,725 

5,928 
303 
154 

32 
12 
12 

4 
1 

733 
8,907 

3.53 
1.27 
1.80 

1.76 
3.37 
0,10 
1,27 
0.09 
6,56 
0.75 

1.65 

1.58 

0.06 

0.03 

0.25 
0.75 

1.27 
0.46 
0.66 

0.68 
0.72 

i!oi 

2!23 

0.62 
0.63 

Tot»l  M€lc 

rsTMted. 

Number. 

Percent. 

OK.               

2,641 
4,191 
8.907 

15,7.19 

1.67 
36.7 
56,6 

000 

Grand  total  

slow  0.63 

Peoria  G.vs  and  Electric  Company: — Consumers'  meters 
should  be  proved  at  least  once  in  three  years.  Even  though  the 
meter  registers  correctly,  the  cases  should  be  painted  that  often, 

Geo.  Kirk  : — At  least  once  a  year. 

T.  E.  Beal:^ — A  consumer's  meter  should  be  removed  and 
tested  once  in  five  years,  as  experience  shows  that  under  average 
conditions  a  meter  is  likely  to  need  oiling  or  adjustment  after 
this  length  of  service. 

Thos.  D.  Miller: — Consumers'  meters  should  be  tested  at 
least  once  every  five  years.  Every  meter  should  be  tested  before 
going  out,  and  on  its  return,  and  record  kept  of  same. 
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John  Franklin  : — Would  recommend  the  testing  of  meters 
about  every  two  years  on  premises.  Is  less  expensive  and  much 
more  favorable  in  results  shown. 

C.  J.  Fox : — Every  three  years. 


No.  115.  Should  meters  be  locked  or  returned  from  vacant 
houses  ? 

J,  H.  Enright; — I  believe  it  is  far  better  to  remove  the  meter 
from  not  only  vacant  houses,  but  those  that  have  discontinued  the 
use  of  gas,  as  we  find  our  meter  account  can  be  far  more  econom- 
ically handled  by  doing  so.  We  test  the  meters  on  removal,  and 
if  found  O.  K.  and  in  good  shape,  paint  them,  and  they  are  ready 
for  use  again. 

B.  W.  Perkins  : — Meters  should  be  removed  when  the  house 
is  vacated,  as  it  stops  any  question  of  the  incoming  tenant  being 
charged  for  gas  used  by  previous  occupants. 

F.  M.  Travis  : — Would  advise  using  lock  union  meter  cocks 
and  removing  meters  and  locking  up  services. 

V.  L.  Elbert: — Both  could  be  used  advantageously.  If  the 
house  is  to  be  occupied  in  the  course  of  a  few  days,  I  would  lock 
the  meter,  otherwise,  remove  same. 

P.  S.  YoL'N'c:~It  is  believed  that  locking,  or  effectually  stop- 
ping the  flow  of  gas  from  meters  in  vacant  houses,  is  more 
economical  than  removing  them.  The  cost  of  doing  the  former 
is  about  half  of  the  latter.  In  addition  to  this,  considerable  amount 
of  wear  and  tear  of  meters,  caused  by  handling  them,  is  saved, 
besides  the  cost  of  handling. 

Mastin  Simpson: — I  do  not  believe  it  good  practice  to  leave 
your  property  at  any  time  in  such  shape  that  you  cannot  hold  some 
one  responsible  for  it,  hence  I  do  not  believe  it  good  practice  to 
leave  meters  in  vacant  houses :  again,  system  in  operation  is  every- 
thing, and  the  likelihood  of  inferior  records  and  lost  meters  is  very 
much  greater  where  you  do  not  follow  a  uniform  practice,  vis., 
their  universal  removal  where  not  used. 

Peoria  G.^s  and  Electric  Company: — Consumers'  meters 
should  be  removed  from  vacant  houses  when  they  have  been  set 
there  over  two  years,  and  locked  when  they  have  been  set  for  a 
shorter  time  than  two  years  and  there  is  a  probability  of  their 
being  used  soon  again. 
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Geo.  Kirk: — Meters  should  be  returned  from  vacant  houses. 

T.  R.  Beal: — Meters  in  all  except  the  larger  cities  (where 
tenants  move  frequently)  should  be  returned  and  tested  for  the 
reasons  that  they  can  be  better  cared  for  in  the  shop,  and  the  instal- 
lation of  a  good  looking  meter  commands  more  respect  from  the 
customer,  besides  giving  the  assurance  of  its  correctness  after  a 
test. 

Thos.  D.'  Miller: — Meters  and  connections  should  be  re- 
turned from  vacant  houses.    Junk  thieves  are  too  thick. 

Freeport  Gas  Light  and  Coke  Company: — Returned. 

John  Franklin: — Bring  home  after  a  period  of  one  month, 
or  two  at  the  latest,  in  order  to  save  them  from  vandalism,  also  to 
test  and  use  elsewhere. 

C.  J.  Fox : — Returned  and  tested  before  using  again. 

Henry  B.  Leach  : — Our  practice  is  to  remove  meter  when 
not  in  use. 


No.  ri6.  Are  direct  reading  meters  desirable?  How  much 
more  are  they  worth  ? 

Irvin  Butterworth: — It  goes  without  saying  that  "direct" 
or  "straight"  reading  meter  dials,  in  which  the  figures  at  all  times 
show  completely  and  plainly  through  the  holes  in  the  dial  plate, 
are  desirable,  as  they  would  obviously  decrease  the  number  of 
errors  in  meter  readings  and  could  be  much  more  easily  read  by 
consumers,  who  would  then  be  more  apt  to  keep  tab  of  their  con- 
sumption than  when  using  ordinary,  meters.  Meters  equipped 
with  them  should  be  well  worth  the  additional  cost,  which  the 
manufacturers  propose,  vie,  30  cents  each. 

B.  W.  Perkins: — Yes,  and  they  ought  not  to  cost  any  more 
than  present  indexes. 

Peoria  Gas  and  Electric  Company: — Direct-reading  meters, 
we  take  it,  mean  meters  in  which  only  the  figures  of  the  statement 
appear.  Such  meters  would  undoubtedly  cut  down  the  number  of 
mistakes  made  in  reading  meters,  but  we  are  not  certain  that 
they  would  cut  them  enough  to  make  any  appreciable  difference 
in  the  cost  of  caring  for  complaints.  The  additional  parts  required 
to.make  a  meter  of  this  sort  also  mean  more  expensive  repairs  on 
the  meters  in  use.  The  chief  value  of  the  direct  reading  meter 
lies  in  the  fact  that  it  might  possibly  induce  consumers  to  check 
their  gas  bills  with  their  meters  each  month  and  lead  them  to  do 
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a  little  thinking  for  themselves  on  the  subject  of  gas,  which  would 
be  conducive  to  3  better  understanding  between  gas  sellers  and 
gas  users. 

Thos.  D.  Miller  : — Direct-reading  meters  are  very  desirable 
and  well  worth  $i  each. 

Editor  : — I  am  sorry  to  disagree  with  so  many  eminent  author- 
ities upon  the  desirability  of  direct- reading  meters.  When  man- 
ager of  the  Madison  Gas  and  Electric  Company,  I  installed  some 
direct-reading  Schallenberger  watt  meters.  To  the  best  of  my 
memory,  about  5  per  cent,  of  the  total  number  of  meters  read  each 
month  were  of  the  direct-reading  type.  The  balance  had  ordinary 
indexed  dials.  I  always  kept  careful  records  of  the  number  of 
errors  made  by  each  reader  and  the  percentage  of  errors  to  meters 
read.  I  found  that  our  meter-reading  errors  were  in  excess  of 
other  plants,  and  an  investigation  disclosed  the  fact  that  although 
only  5  per  cent,  of  the  meters  were  direct -reading,  these  direct- 
reading  meters  caused  the  majority  of  all  the  mistakes  made.  T 
do  not  pretend  to  explain  the  reason  for  this,  but  simply  give  the 
result  of  our  experience. 

I  do  not  see  any  very  crying  need  for  direct-reading  dials.  Our 
errors  in  meter-reading  in  Denver  run  less  than  one  error  to  the 
1,000  meters  read.  One  of  the  meter  readers  in  Columbus,  O., 
read  over  23,000  meters  between  errors.  Mistakes  in  meter-reading 
with  fairly  efficient  men  should  not  exceed  two  mistakes  per  1,000 
meters  read.  The  majority  of  these  mistakes  should  be  located 
by  the  bookkeepers  if  any  systematic  means  are  in  use  for  doing 
this. 

The  only  argument  I  see  in  favor  of  the  direct- reading  dial  is 
the  possibility  of  inducing  the  consumers  to  read  their  own  meters. 
If  consumers  can  generally  be  induced  to  read  their  meters  if  fur- 
nished with  a  direct-reading  dial,  I  will  advocate  its  use.  No  sort 
of  dial  will  make  careless  men  careful.  One  meter-reader  ex- 
plained his  errors  in  reading  direct-reading  meters  by  the  fact  that 
he  depended  upon  the  position  of  the  hands  entirely  and  in  a 
direct-reading  meter  he  did  not  have  this  position  to  guide  him. 
Unless  figures  are  very  large  and  very  plain,  a  closer  inspection  is 
required  to  read  a  direct-reading  meter  accurately.  A  good  meter- 
reader  can  read  an  indexed  dial  accurately  from  a  considerable 
distance.  As  far  as  I  know,  all  direct-reading  electric  dials  have 
been  abandoned. 
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No.  117.    Are  iron  meter  cases  desirable? 

Peoria  Gas  and  Electric  Company  ; — We  cannot  see  where 
cast-iron  meter  cases  are  desirable.  If  proper  care  is  exercised  in 
setting  a  meter,  and  if  it  is  brought  into  the  shop,  proved  and 
painted  every  three  years,  the  tin-cased  meter  will  earn  just  as 
much  money  as  its  cast-iron-cased  brother.  The  tin-cased  meter 
is  easier  to  repair  than  the  cast-iron  meter,  so  that  since  they  both 
will  require  the  same  amount  of  attention  so  far  as  registering 
correctly  is  concerned,  the  frequent  paintingof  the  tin  will  be  off- 
set by  the  difficulty  experienced  in  getting  the  cast-iron  meter 
joints  tight. 

Geo.  Kirk  : — Iron  meter  cases  are  desirable  on  heavy  pressure 
mains. 

Thos,  D,  Miller  : — Iron  meter  cases  are  not  desirable. 

John  Franklin  : — Desirable,  but  too  expensive. 

C  J.  Fox : — Yes,  if  you  can  afford  them. 

Editor  : — Cast-iron  cases  have  been  almost  universally  adopted 
by  electric  meter  makers.  They  are  more  durable,  will  often  go 
through  a  fire  without  damage,  and  present  a  better  appearance, 
which  seems  to  inspire  greater  confidence  on  the  part  of  the  pub- 
lic. The  Glover  type  of  gas  meter  is  too  large  to  adapt  itself 
readily  to  a  cast-iron  case,  but  I  think  improvements  to  meters 
will  be  along  the  hne  of  reducing  the  size  without  decreasing  the 
capacity. 


No.  1 18.  Are  iron  meter  connections  preferable  to  lead,  and 
if  so,  why? 

V.  L,  Elbert  : — No. 

Mastin  Simpson: — My  answer  to  this  question  is.  No.  I 
believe  in  an  iron  inlet  and  in  a  lead  outlet,  the  latter  containing 
about  12  inches  of  lead.  The  former  gives  a  rigid  connection  to 
stand  the  strain  of  the  stop-cock,  while  the  latter  affords  all  the 
necessary  latitude  due  to  the  exchange  in  make  and  ordinary  size. 

Peoria  G.\s  and  Electric  Company: — We  prefer  lead. con- 
nections. The  only  advantage  in  using  iron  connections  is  that 
the  fitter  cannot  kink  them,  but  the  fitter  who  will  kink  lead  meter 
connecticttis  is  just  the  man  to  rip  off  the  meter  pipes  in  trying  to 
make  his  iron  connections  meet,  so  that  with  careless  fitters  one 
is  as  bad  as  the  other  and  with  careful  fitters  the  advantage  lies 
with  the  lead  connections. 
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Geo.  Kirk  : — Iron  meter  connections  are  preferable  on  meters 
^rom  ro-light  up,  as  the  supply  is  freer, 

T.  R.  Beal  : — Iron  connections  are  not  desirable  unless  a  few 
inches  of  lead  are  used,  either  on  the  inlet  or  outlet  side,  to  pre- 
vent strain  on  the  meter.  With  this  precaution  they  are  cheaper 
and  preferable. 

Thos.  D.  Miller: — Iron  meter  connections  are  not  desirable. 
Lead  is  far  preferable, 

Freepoht  Gas  LrchT  and  Coke  Company  : — No. 

F.  W.  Stone:— Yes.  Cheaper.  Easier  put  up.  Meters  and 
connections  take  up  less  room.  Do  not  need  shelf  for  smaller 
sized  meters.  If  meters  are  hung;  with  a  swing,  can  change  the 
size  without  disturbing  any  part  except  brass  spuds. 

John  Farxklin  : — Lead  by  all  means.  Every  point  in  its 
favor. 

C.  J.  Fox: — Yes.  Will  not  kink  or  break.  If  left  in  empty 
houses  will  not  be  stolen.    Less  expensive. 

Editor  : — It  looks  like  a  chance  for  an  argument  here. 


No.  119.  Has  any  member  had  unfavorable  experience  with 
the  Hickenlooper  coating  for  services  (see  A.  G.  L.  J.,  Vol.  65,  p 
888;  Proc.  Am.  Gas.  Lt.  Assn,,  Vol.  13,  1896,  p.  188),  and  it  so, 
what  are  the  details  of  such  experience,  and  if  other  kind  of  coat- 
ing is  being  used,  give  details  of  experience  with  it.  Where 
Hickenlooper  coating  is  being  used,  how  old  is  the  oldest  service 
so  coated  and  still  in  existence  ? 

Geo.  Kirk: — This  company  coats  service  pipes  with  coal-tar. 
applied  to  heated  pipe  (heated  by  exhaust  steam)  and  finds  the 
same  very  satisfactory.  Services  in  use  now  which  were  laid  35 
years.    Soil  is  sandy. 

Tiios.  D.  Miller: — Hickenlooper  coating  for  services  is  but 
of  little  avail  where  electrolytic  action  exists.  This  is  the  only 
tmfavorable  experience  I  have  had  with  it. 

John  Franklin: — Have  never  had  occasion  to  change  my 
opinion  on  this  point.  Have  examined  service  pipe  that  has  been 
coated  25  years  ago  that  is  removed  to  make  room  for  a  larger  one, 
and  found  it  in  very  fair  condition.  I  consider  the  life  of  any  ser- 
vice, coated  or  not,  depends  entirely  upon  the  conditions  of  the 
ground  it  is  imbedded  in.  If  properly  coated  with  General  Hicken- 
looper's  prepared  tar  and  service  laid  in  good  gravel  ground  would 
consider  it  good  for  25  years. 
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Editor: — The  writer  had  made  an  investigation  of  this  prob- 
lem by  correspondence  prior  to  the  time  this  question  was  put  into 
the  box.  It  is  now  too  late  to  get  permission  to  insert  the  replies 
given  and  I  therefore  will  take  the  liberty  of  inserting  the  replies 
without  giving  the  names  of  the  companies  from  whom  they  were 
rceived. 

No.  I  says :  We  could  not  see  that  Hickenlooper  coating  pro- 
tected our  services  in  the  least  and  have  therefore  abandoned  it. 

No.  2  says :  We  do  not  use  the  Hickenlooper  coating.  We  use 
a  coating  of  coal-tar,  which  has  been  previously  heated  up  with 
lime  to  neutralize  the  acid,  painting  fresh  tar  over  such  portions 
of  the  pipe  as  are  uncovered  by  the  tongs.  We  have  obtained  very 
good  results  from  the  use  of  tar. 

No,  3  says :  We  use  pyro-paint  made  by  the  Phcenix  Paint 
Company,  of  Cincinnati,  but  have  had  no  opportunity  as  yet  to  see 
how  it  will  last  underground. 

No.  4  says :  We  have  no  trouble  with  electrolysis,  except  at 
one  point.  Our  service  in  this  locality  has  been  eaten  out  two  or 
three  times  in  the  past  two  years.  We  have  now  covered  this  ser- 
vice with  a  piece  of  rubber  hose  at  the  point  exposed  to  electrolytic 
action. 

No.  s  says :  We  have  abandoned  the  use  of  Hickenlooper  coat- 
ing and  are  using  coal-tar  turpentine  and  a  little  pulverized  lime. 

No.  6  says :  Hickenlooper  coating  gives  excellent  results.  Wc 
have  had  no  trouble  with  electrolysis. 


No.  120.  What  is  the  relation  of  the  actual  capacity  to  the 
nominal  capacity  of  meters  of  different  sizes  and  makes  ? 

Geo.  Kirk  : — About  three  to  one. 

W.  B,  Tuttle: — The  relation  of  the  nominal  capacity  of  any 
gas  meter  to  the  actual  capacitj'  is  determined  by  the  volume  ol 
gas  which  the  meter  will  pass  without  a  drop  in  pressure,  between 
the  inlet  and  outlet,  sufficient  to  materially  affect  the  efficiency  of 
burners  or  fuel  appliances. 

Assuming  that  the  minimum  pressure  on  a  system  of  mains  is 
2  inches  and  that  the  minimum  pressure  at  the  burner  should  be 
i-S  inches,  the  capacity  of  a  meter  under  such  conditions  is  limitcl 
by  the  amount  of  gas  it  will  supply  with  a  drop  of  not  more  than 
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0.5  inches  between  the  inlet  and  the  outlet.  It  is  assumed,  in  mak- 
ing this  statement,  that  the  pipes  to  and  from  the  meter  are  of 
ample  size,  so  that  the  pressure  at  the  meter  inlet  will  be  practically 
the  same  as  the  pressure  at  the  burner. 

Since  gases  of  different  specific  gravities  flow  through  a  given 
orifice  at  different  rates  under  the  same  pressure,  the  capacity  of 
a  meter  will  be  greater  with  coal-gas  than  water-gas. 

The  following  tests  were  made  on  Maryland  and  American 
meters,  three  lights,  five  lights  and  ten  lights. 

These  meters  had  all  been  in  use  and  were  taken  apart  and 
put  up  in  the  best  physical  condition,  and  were  all  adjusted  cor- 
rectly. 

A  mixture  of  coal-gas  and  water  gas  of  about  0.5  speciiic 
gravity,  as  shown  by  Schilling's  specific  gravity  apparatus  was 
used. 

A  ro-foot  meter  prover,  set  to  throw  2  inches  pressure,  was 
used  to  measure  the  volume  of  gas  passed  in  each  case  and  the 
rate  at  which  the  power  descended  was  taken  with  a  stop  watch. 

A  U-gage  was  connected  to  the  inlet  of  the  meter. 

A  piece  of  pipe  about  3  feet  long  was  connected  to  the  meter 
outlet  in  each  test.  To  the  upper  end  of  the  pipe  a  union  was  con- 
nected and  to  close  the  opening  of  this  various  plates  were  drilled 
with  different  numbers  of  small  holes,  ranging  from  one  to  20. 

By  this  means  the  rate  of  flow  of  gas  through  the  meter  was 
controlled. 

A  King's  arch  gage  was  connected  on  the  pipe  about  6  inches 
above  the  meter  outlet  and  the  pressure  shown  on  this  gage,  at 
the  different  rates  of  flow  was  noted.  In  the  following  tables  are 
the  records  of  the  various  tests.  On  account  of  the  numerous 
cases  where  pipes  are  small  and  when  in  consequence  a  consider- 
able drop  in  pressure  takes  place  between  the  meter  and  the 
burner,  it  is  probable  that  in  actual  practice  a  drop  of  not  more 
than  0.25-inch  should  be  allowed  at  the  meter.  The  capacity  of 
the  meter  tested  nm\-  therefore  be  assumed  to  be  as  follows : 

Size 3       lights        5  lights         10     lights 

Maryland...   52.9cu.ft.     66     cu.  ft.     85.6cu.ft. 
American    . ..  51.9CU.  ft.     8i.8cu.ft.     90.2cu.ft 
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TEST  OF  THREE-LIGHT  UETERS. 

(Inlet  pressure,  20-tenths.) 


.„«„. 

No.  e». 

Maryland. 

No.  i;!S8. 

□ax  Passed  per 
hour;  cu,  (t. 

S5?ir 

Oai  Passed  per 
hour;  cu.  It. 

Drop  In  Prewnre 

TenlliRof  Inch! 

1 

e.5 

0.0 

0.1 

0.0 

2 
3 

13 
20 

8 
3 

0 

0 

0 
5 

13.6 

20.2 

0.25 
O.S 

4 

37 

8 

1 

0 

27.6 

1.0 

5 

34 

1 

25 

1.5 

6 

0 

1 

5 

40.0 

S.O 

7 

46 

S 

0 

4S.0 

2.25 

8 

51 

3 

52.9 

2.5 

e 

56 

3 

0 

59.0 

3.0 

10 

68 

a 

5 

«6.5 

3.25 

60 

0 

72.0 

3.5 

la 

7S 

4 

5 

78.2 

4.0 

13 

81 

7 

5 

0 

81.6 

4.5 

14 

85.8 

5.0 

TEST  OF  FIVE-LIGHT  METERS. 

(Inlet  pressure,  20-tenths.) 


Am.rio.a 

mm. 

ManUnd. 

Ko.  458661.. 

r.S^T 

Drop  in  PreMure 
■iHelCTOiilltM. 
Tentliaof  Inch. 

'^bZT^T 

Drop  in  Pre-Fiin 

at  Meter  Oullcl. 
Tenlhi  ol  inch. 

1 

6.1 

0.0 

e.4 

0.0 

2 

13 

7 

0 

14 

5 

0 

3 

20 

2 

25 

21 

2 

0 

4 

28 

1 

5 

23 

a 

0 

75 

5 

34 

75 

3S 

2 

1 

8 

41 

0 

43 

9 

1 

25 

7 

48 

2 

23 

41 

3 

1 

8 

54 

4 

5 

55 

2 

1 

75 

9 

6Q 

0 

75 

60 

0 

2 

10 

5 

a 

6 

2 

11 

75 

0 

25 

74 

9 

3 

12 

81 

5 

83 

6 

3 

25 

13 

88 

0 

0 

0 

3 

14 

93 

75 

94 

7 

3 

75 

15 

98 

8 

100 

0 

25 

16 

104 

3 

0 

105 

9 

4 

17 

112 

5 

5 

112 

4 

75 

IS 

120 

0 

0 

120 

0 

5 
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TEST  OF  TEN-LIGHT  UETERS. 

(Inlet  pressure,  20-tenths,) 


An,«rlo«,. 

M»fj-l«ld. 

No,  Holes 

PuringGsfl. 

hour;  cu.  (1. 

Drop  in  PreMure 
Ht  Meter  OulLet. 

Giu  Psmed  per 

Drop  In  Prewire 
al  Meier  OuileL 

TenlhsotlQCh. 

hour:  <■«.  tt. 

TeDlhiolinch, 

1 

a. 3 

0.0 

7.0 

0.0 

2 

14 

1 

0.0 

14 

e 

0 

21 

2 

0.5 

22 

5 

25 

4 

27 

0.75 

29 

0 

S 

36 

0 

1.0 

36 

0 

7S 

45 

0 

1.35 

0 

0 

48 

7 

1.5 

48 

5 

25 

S 

59 

0 

1.5 

58 

0 

SO 

9 

63 

2 

1.75 

6 

7S 

10 

71 

9 

2.0 

70 

6 

0 

11 

80 

2.25 

78 

2 

25 

12 

90 

2 

2.5 

85 

6 

6 

13 

94 

2.75 

90 

1 

n 

14 

67 

4 

3.0 

94 

6       ' 

0 

15 

103 

0 

3.35 

100 

0 

25 

16 

116 

3.5 

115 

0 

JO 

17 

ISO 

0 

3.75 

120 

0 

0 

128 

4 

,4.0 

128 

0 

133 

2 

4.5 

133 

2 

0 

20 

138 

0 

5.0 

' 

Anonymous  : — The  following  tables  of  results  give  some  tests 
■on  various  sizes  of  meters  at  o-S-inch  differential  pressure  between 
inlet  and  outlet  of  meter.  It  will  be  noted  that  the  rating  on  a 
capacity  basis  is  entirely  different  from  the  customary  rating. 

Two  new  lists  are  also  given,  list  "F"  giving  the  list  prices  of 
various  sized  meters  in  their  capacity  relation  to  a  20-light  meter. 
List  "G"  gives  the  list  prices  for  various  sized  meters  on  a  basis 
of  a  fixed  charge  of  $2  per  meter  plus  the  list  based  on  their 
capacity  relation  to  a  20-Iight  meter,  which  in  itself  has  $2  sub- 
tracted from  its  list  price.     (See  table.) 
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ififn 

M 

■wworto«on«««o 

SSSS2*S2"*'-'-'- 

1 

5 

1 
1 

1 T 
1  ■= 

- 

$2.50 
2.50 
1.90 
1.20 
0.750 
0.750 
0.733 
0.750 
0.775 
9.750 
0.764 
0.764 

»: 

- 

ilgiigsissil 

SSgSSSgggSSS 

1 

1 

X 

^'-"jisssssess 

Hi 

8 

1 
1 

3 
1 

O 

SSSSSSS^gggg 

0«=C„„OgM««„g 

si 

ill 

: 

sessssssssss 

— -25s;^ss?s 

s|W 

sssssssssus?; 

""""sas^ssgg 

a 

29.7 
28.5 
47.5 
47.2 

129.9 
171.4 
209.1 
283.4 
301.1 

iJli  li 
US 

» 

71.3 
75.2 
125.2 
125.4 
370.9 
342.0 
451.1 
501,9 
677.  S 
722.8 
1,153.8 
1.01.1.9 

-  II     ■ 

Maryland 
mencan 

Maryland 

American 

Maryland 
American 

114 

< 

"«"2==5ggggg 

ill 


sVi 


III 


ill? 

'5*2  8 
a  "^  ^ 

iils 


Ills 
Ills 


llil 


„Goo>^Ic 


542 OHIO  GAS  UGHT  ASSOCIATION 

E.  J.  Sherwood  and  L.  G.  Van  Ness: — I  have  tested  the 
meters  tabulated  below  in  the  first  column  and  find  their  capacitv 
to  be  as  tabulated  in  the  last  columns.  The  tests  were  made  under 
working  conditions,  the  pressure  lised  being  27-tenths  at  the  inlet 
and  22-tenths  at  the  outlet,  the  fluid  used  to  make  the  tests  being 
ordinary  city  gas. 

CAPACITY  OF  METERS  FKOM   VARIOUS  MAKERS. 


Nii-Llghto.   Site. 

Maker. 

Cap»c1ly  per  hour. 

='«ffi!*'" 

■ 
American    

70.  S6 
76.16 
66.36 
63.40 
101.40 
107.44 
106.66 
97.28 
98.62 
155.17 

23 
35 
22 
21 
20 
21 
.      81 
19 
19 
IS 

52 

3 
3 
5 

J.  J.  Griffin 

riarris  Orimn   . . , . . 
McDonald   

13 

13 
28 

5 

Harris    Griffin    

45 

50 

McDonald    

It  seems  as  if  testing  meters  under  0.5  pressure  at  the  inlet 
and  atmospheric  pressure  at  the  outlet  is  not  under  working  con- 
ditions and  neither  would  it  be  under  working  conditions  if  the 
meters  were  tested  with  any  other  fluid  than  citj-  gas.  I  was 
unable  to  carry  the  test  further  than  the  lo-light  meters  on  account 
of  not  having  meters  in  stock. 


No.  izr.  Why  will  a  stop-cock,  service  or  meter,  always  work 
well  without  lubrication? 

V.  L.  Elbert: — Being  a  ground  joint,  they  do  not  require 
lubrication. 

Mastin  Simpson  : — A  stop-cock  will  not  always  work  well 
■K'ith  or  without  lubrication.  My  experience  with  stop-cocks  has 
been  most  unsatisfactory.  In  Newark  we  used  stop-cocks  for  any- 
thing from  1.25  inches  down.  From  1.5  indies  up  we  used  an 
iron  gate  valve  with  square  nut  for  wrench.  We  found  this  most 
satisfactory.  Figuring  on  5,000  services  for  a  year  and  an  addi- 
tional cost  to  include  extra  labor,  stop  box,  cock,  etc.,  the  minimum 
expense  would  have  been  $5,000.    During  the  year  I  have  in  mind 
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■we  put  in  5,000  services  and  over ;  our  total  expenses  incurred  be- 
cause w'e  had  no  stop-cocks  was  $140.  This  expense  was  incurred 
iri  cutting  off  customers,  fires,  etc.  The  saving  to  the  company  was 
apparent. 

John  Franklin: — My  experience  has  been  that  unless  a  ser- 
vice or  meter  cock  is  well  greased  with  a  good  solid  mixture  of 
tallow  and  beeswax,  it  does  not  retain  its  lubricating  properties 
very  long. 

C.  J.  Fox : — Oil  in  gas  keeps  them  in  condition. 

Henry  B.  Le.\ch  : — Until  we  obtained  a  self-lubri eating  gas 
cock,  we  never  had  one  that  would  not  stick,  after  being  in  use 
any  length  of  time. 


No.  123,  What  is  the  best  pressure  at  which  to  sell  and  dis- 
tribute gas? 

B.  W.  Perkins: — Three  inches. 

T.  R.  Beal  : — In  order  to  satisfy  existing  conditions  of  piping 
and  fixtures  (old  pipes,  etc.),  and  also  to  suit  present  practice,  a 
pressure  of  about  1.8  has  been  found  advisable. 

Freeport  Gas  Light  and  Coke  Company: — Must  be, deter- 
mined by  capacity  of  distributing  system  necessary  to  maintain 
2   inches,   consumers'  meter. 

John  Franklin  : — Depends  upon  conditions. 


No,  124,  When  care  is  taken,  what  should  be  the  average  loss 
of  gas  from  mile  of  main  ?    From  mile  of  service  ? 

Geo.  Kirk: — None. 

Freeport  Gas  Light  and  Coke  Company: — Forty-nine  thou- 
sand per  mile  of  main,  not  taking  into  consideration  mileage  of 
service. 

Editor: — I  have  never  seen  any  attempts  to  compute  loss  of 
gas  per  mile  of  service.  Leakage  is  'often  more  affected  by  the 
station  meter  than  by  the  efficiency  of  street  men.  It  is  generally 
considered  good  practice  if  leakage  does  not  exceed  100,000  feet 
per  mile  of  main  reduced  to  a  3-inch  basis. 


No.  125.  How  would  you  prevent  small  gas  leaks,  too  small 
to  affect  the  size  of  the  gas  bill,  but  which  do  affect  the  consumer's 
peace  of  mind  ? 
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Geo.  Kirk  : — Have  pipes  well  tested  before  turning  gas  on. 

John  Franklin  :— Notify  owner  to  have  gasfitter •  test  his 
house  lines  with  air  pressure,  locate  by  ether  and  soapsuds  and 
repair  same. 

Freeport  Gas  Light  and  Coke  Company  : — Repair  them. 

Geo,  MacMillan: — Would  depend  on  conditions — ^but  gas 
smell  should  be  removed. 

Henry  B.  Leach  : — We  should  prevent  small  leaks  by  stop- 
ping them  as  soon  as  reported. 


No.  126.  What  is  the  best  pressure  to  carry  on  a  distributing 
system  where  no  trouble  is  experienced  in  maintaining  a  uniform 
pressure  throughout  the  system? 

Geo.  Kirk: — Three  inches  pressure. 
John  Franklin  : — Thirty-five  to  40-tenths. 
Geo.  MacMillan  : — Should  say  20-tenths. 


No.  127.  Has  anybody  tried  a  thin  coating  of  cement,  applied 
with  a  brush,  for  preserving  wrought-iron  gas  pipes  ? 

John  Franklin  : — Never  have.    Use  tar  coating. 

J,  D,  SiiATTUCK  : — Would  say  that  we  have  poured  cement  on 
pipe  and  have  also  covered  it  to  a  depth  of  0.25  inch.  We  behevc 
that  cement  coating  of  about  0.25-inch  thickness  will  entirely  over- 
come electrolysis.  Our  pipes  are  lying  next  to  cement-covered 
water  pipe  and  the  water  pipe  is  not  being  damaged  at  all,  while 
we  have  more  or  less  trouble  from  electrolysis.  What  is  wanted 
is  some  economical  way  of  putting  the  cement  on  the  pipe  of  this 
thickness. 

J.  A,  Dixon  : — Although  we  Imve  never  put  on  cement  coating 
in  just  the  way  referred  to,  that  is,  a  thin  coating  with  a  brush, 
we  do  make  a  general  practice  of  laying  all  our  wrought-iron  lines 
for  high-pressure  gas  in  cement  protection.  We  construct  a  cheap 
trough,  which  is  placed  under  the  pipe  after  it  is  laid  in  the  trench, 
and  the  pipe  is  held  centrally  in  the  box  by  small  pieces  of  brick 
or  briquettes  made  from  cement.  We  find  it  necessary  to  have 
this  coating  on  the  pipe  not  less  than  i  inch  in  thickness  for  any 
size  up  to  2-inch  pipe,  this  thickness  being  required  to  prevent 
cracking.    We  always  find  it  advisable  to  use  the  very  best  grade 
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of  cement.  Much  of  our  pipe  is  naturally  laid  in  railroad  yards 
and  frequently  through  cinder  filling,  and  we  find  this  coating  not 
only  withstands  the  corrosive  influence  of  such  filling,  but  also 
good  protection  against  stray  electric  currents. 

Ernest  F.  Lloyd: — In  general  a  cement  wash  is  considered 
an  excellent  preservative  of  iron  or  steel.  I  have  known  of  its- 
being  so  used  on  the  inside  of  an  iron  vessel  where  no  oil  paint 
would  stand,  and  to  have  been  wholly  successful.  I  am  under 
the  impression  that  it  is  quite  largely  used  for  this  purpose  in  the 
navy. 


No  .128.  Docs  it  pay  to  make  service  connections  to  gas  mains 
by  means  of  swing  joints  made  up  from  street  tees  and  street  ells  ?" 
(The  main  is  tapped  on  the  top,  the  street  tee  screwed  into  it,  and 
the  street  ell  screwed  into  the  street  tee  at  side.  The  top  opening 
in  the  tee  is  used  to  cut  off  the  gas  from  the  service  while  it  is  being 
laid,  and  also  for  examining  the  service  in  case  of  trouble.) 

Mastin  Simpson  : — I  believe  it  does.  It  makes  the  operations 
safe  while  the  work  is  in  progress,  relieves  the  pipe  of  both  ver- 
tical and  horizontal  strain  due  to  settling  or  crawling  and  makes 
it  very  much  easier  to  repair,  renew  or  enlarge  the  service. 

John  Franklin: — Consider  top  hole  great  objection  and  fit- 
lings  more  so;  always  extend  from  side  hole  in  main,  give  service 
good  grade  and  block  well  unless  the  main  is  very  deep,  then  use 
easy  bend  screwed  into  the  top  of  main. 

Walton  Forstall: — The  extra  cost  of  the  street  tee  and 
street  ell.  as  expressed  in  a  percentage  of  the  total  cost  of  the 
service,  is  so  small  that  I  am  of  the  opinion  it  does  pay  to  use 
these  two  fittings. 

Geo.  MacMillan: — In  clay  soil  would  say  yes;  in  sandy  soil 
unnecessary. 

Frank  Helen: — I  believe  it  does  pay  to  use  swing-joints 
made  up  from  street  tees  and  street  ells  for  the  following  reasons : 

An  inexperienced  man  can  tap  main,  and,  by  using  the  swing- 
joint  made  up  from  street  tees  and  street  ells  can  easily  give  the 
service  the  proper  drip  to  main — thus  avoiding  unnecessary  strain 
on  the  main  or  threads  on  the  service  pipe. 

Without  swing-joints  tappers  must  be  extremely  careful  to 
tap  the  main  to  a  level  in  order  to  give  service  the  proper  drip  to 
main  and  avoid  unnecessary  strain  on  main  or  threads  on  the 
service  pipes. 
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Till.'  above  refers  particularly  to  shallow  mainR,  where  tlit 
actioTi  of  liie  frost  renders  frequent  breakages. 

We  find  six  cases  out  of  ten  that  the  break  has  occurred  at  the 
jwint  where  service  is  coniiecteil  to  the  main — an<l  the  use  of 
the  switiR-joint  allowing  greater  contraction  and  expansion  rtn- 
ders  breakage  less  frequent. 


Xo.  129.  Do  you  ever  have  trouble  from  stoppage  of  nozzk- 
of  gas  arcs  supposed  to  be  caustxl  by  paint  in  the  interior  of  gas 
mains  ?    Is  there  a  remedy  ? 

FkClCmRT  (;.\S  LiClIT  AND  PoWER  CoMPANY  :— Xo. 

John  ]-"kanklin  : — \ot  worth  mentioning. 

W.  H.  liARTH(ii.[t; — Don't  believe  that  any  .such  trouble  exisis. 
Samples  submitted  said  to  have  been  caused  in  this  way  art 
believed  to  be  the  result  of  unclean  or  unfixed  gas. 


No.  130.    What  is  the  best  tip  for  Itatswing  burner? 

John  Franklin  : — Consider  the  Bray  as  good  as  any. 
Geo.  Wnv.'iAi.i,: — Recommend  the  use  of  aluminum  tips  for 
shops,  factories,  etc.,  and  lava  tips  for  stores,  dwellings,  etc. 


No.  (31.  It  is  proiKJsed  to  lower  into  a  ditch  20  feet  wide  and 
25  feet  deep,  six-ton  pipe  (60  inches  in  diameter)  and  7-5  ^°" 
valves,  with  a  tripod  with  crab  attached.  The  banks  are  of  ioosi? 
earth.  How  would  you  plant  the  legs  quickly  and  insure  perfect 
safety  ? 

Geo.  Kikk: — Would  put  a  3-inch  plank  under  eadi  leg  and 
cleat  behind  the  leg  to  prevent  slipping. 

John  Fraxkt.in  : — Thoroughly  plank  and  brace  your  sidings, 
then  have  your  derrick  on  wheels,  allowing  the  wheels  on  the 
legs  to  run  upon  good  heavy  timbers. 

B.  W.  Perkins: — I  would  suggest  that  a  single  gin  pol*' 
guyed  at  the  top  with  four  gujs.  be  employed  as  a  support,  and  for 
lifting  would  suspend  a  pair  of  three  sheave  blocks  from  the  top 
running  the  full  line  through  a  snatch  block  secured  to  ll"^ 
bottom  of  the  pole  with  chain  and  then  to  a  capstan  set  at  a  safe 
distance  and  operated  with  team  of  horses.     This  outfit  can  be 
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rigget!  to  lift  anj  weight,  and  if  the  gii\s  troni  the  top  arc  fastened 
to  anchorages  with  tackle,  it  can  be  incHiied  at  any  reasonable 
angle. 

Fhank  Helen  : — This,  to  my  mind,  is  not  a  (]uestion  of  quick- 
ness, but  rather  a  question  of  personal  safety  of  employes. 

If  tripod  is  to  l>e  used  on  proiind  surface  I  would  ascertain 
from  the  nature  of  the  soil  the  proper  distance  from  the  open 
trench  where  the  legs  of  the  tripod  conld  be  set  with  safety  and 
all  danger  of  a  possible  caving  in  of  the  loose  dirt  of  either  bank 
avoide<l. 

If  I  were  to  do  this  work  in  a  ditch  20  feet  wide,  I  would  lower 
pipe  on  an  incline,  using  timbers  of  required  strength.  Drive  a 
stake  in  the  solid  bank.  Fasten  end  of  rope  securely  to  the  stake. 
Wrap  once  around  pi[>e  from  under  side  and  attach  other  end  of 
rope  secure  to  another  stake  driven  in  bank.  Lower  |>ipe  slowly 
by  playing  rope  out  aroimd  the  stakes.  I^wer  valves  in  same 
manner.  When  same  are  in  the  bottom  of  <litch  use  a  snyill  tripod 
and  triplex  lifting  block  to  place  pipe  and  valves  in  proper  position. 


Xo.  132.  It  is  proposed  to  cut  a  line  of  pipe  48  inches 
diameter  or  over  to  place  a  special.  How  would  you  do  it  to 
insure  a  good  cut. 

John  Franklin: — Diamond  both  in  and  out. 

Fr.\nk  Hklev  : — Cut  deep  into  the  whole  circumference  of 
the  pipe  with  a  diamond-point  chisel.  Encircle  again  with  a  sharp 
cold  chisel,  then  continue  in  the  same  manner  with  a  striking 
chisel  and  sledge  hammer  until  the  pipe  cracks.  This  will  insure 
you  a  good  cut. 

Geo.  Why.'^all: — By  the  iise  of  a  diamond  and  dog  chisel. 


Xo.  133.  Do  you  think  it  necessary  to  <liamonti- point  i)ij>c  of 
any  size  before  applying  dog-chisel  when  you  want  to  cut  it  in 
two  (outside  of  trench)  ? 

M.ASTiN  Si.ypsoN  : — If  the  pipe  can  be  rolled  on  skids  I  do  not 
think  it  necessary  to  use  a  diamond  point.  'With  two  hammers 
and  a  good  dog  chisel  we  have  made  good  clean  cuts  in  20  and 
24-inch  pipe  in  from  12  to  16  minutes.  Our  practice  was  to  make 
a  fine  mark  on  the  pipe  with  a  slate  pencil,  making  the  first 
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round  with  a  chisel  a  simple  scarring  on  the  pipe,  and  in  the  channel 
thus  cut  the  other  round  was  made  with  good  hard  driving,  with 
the  results  above  mentioned. 

Geo.  Kihk  : — Yes. 

John  Franklin  : — It  is  advisable  to  diamond-cut  all  sizes  to 
insure  a  good  clean  break. 

Geo.  M.xcMiLLAN : — We  never  use  diamond  under  conditions 
stated. 

Frank  Helen  : — If  the  pipe  is  not  cracked,  it  is  not  neccssarv 
to  use  a  diamond  point,  but  if  it  can  be  cut  with  a  dog  chisel  (we 
call  it  a  striking  chisel). 

Where  the  pipe  is  8  inches  or  smaller  size,  if  cracked  length- 
wise you  should  start  cut  about  6  inches  from  end  of  crack  and 
use  diamond  point  on  entire  circumference  of  pipe. 

Where  pipe  is  larger  we  use  diamond  point,  beginning  about 
6  inches  from  end  of  crack,  using  same  round  only  12  inches  of 
the  circiunference  on  same  side  as  crack,  and  then  use  a  striking 
chisel  the  remainder  of  the  circumference. 

When  striking  chisel  is  used  on  entire  circumference  of  pipe 
the  crack  is  liable  to  extend. 

Wm.  H.  Coopkr  : — It  is  not  necessary  to  diamond-point  pipe  or 
use  a  chisel.  Get  a  Hall  cutter  and  cut  as  you  would  wrought- 
iron  pipe. 


Xo.  134.  Is  it  good  practice  to  use  hat  flanges  and  hub  sleeves 
generally,  instead  of  crosses  and  tees  in  making  connection  to 
trunk  lines  at  intersections? 

Geo.  Kirk:— Use  crosses  and  tees  under  16  inches. 

Walton  I^'orkstall  :— I  consider  it  good  practice  to  use  hat 
flanges  and  hub  sleeves  wherever  the  main  to  be  cut  is  very  large 
and  the  connecting  main  is  13  inches  or  under.  In  laying  30-inch 
line  to  be  connected  to  6-inch  mains  at  every  intersection,  it  is  our 
practice  to  make  the  connection  by  means  of  a  liat  flange  instead 
of  using  a  30-inch  by  6  inch  tee  or  cross.  The  hat  flange  connec- 
tion is  much  less  expensive  and  means  fewer  joints  in  large  mains. 

John  Fkanklin  [—Consider  hub  and  spigot  fittings  most  pre- 
ferable. 

Geo.  MacMillan  :— In  a  few  instances  tried,  the  hat  flange 
and  hub  sleeves  worked  out  satisfactorily  and  gave  no  after 
trouble. 
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Frank  Helen  : — I  believe  it  is  not  good  practice  to  use  hat 
flanges. 

I  think  when  a  trunk  line  is  laid  that  crosses  and  tees  should 
he  put  where  branches  will  be  required  in  the  future. 

Where  no  provision  is  made  for  future  extensions  we  use  a 
split  sleeve  with  side  outlet  (sometimes  called  split-tee). 

The  expense  of  placing  this  fitting  will  not  exceed  one-half 
the  necessary  expense  involved  by  cutting  the  line  and  placing 
solid  tee  and  also  lessens  the  risk  from  breakage  of  rubber  gas 
bags.  Split-sleeves  with  wi{le  outlet  are  to  be  used  only  where 
tees  are  necessary.  If  a  cross  is  required  I  would  cut  the  line  and 
place  one. 


No.  135.  In  piping  houses,  is  it  worth  while  to  pay  the  addi- 
tional cost  for  genuine  wrought-iron  pipe  over  merchant  pipe  in 
order  to  have  less  leakage  and  less  wear  on  tools  ? 

HEXRy  B.  Leach: — We  say  yes,  and  think  that  the  wear  on 
tools  will  more  than  pay  the  difference  in  first  cost. 

Wm.  H.  Cooper: — It  certainly  does  pay  to  put  in  wrought-iron 
instead  of  steel  anywhere. 

J.  D.  Shattuck: — I  believe  that  it  pays  to  pipe  houses  with 
wrought-iron  pipe  and  all  inside  piping  0.75-inch  and  above  to 
be  what  is  known  as  line  pipe.  We  use  this  line  pipe  for  high- 
pressure  work  and  believe  it  would  pay  to  extend  it  to  service 
work,  stove  work  and  house-fitting  work.  The  threads  are  longer 
and  the  sockets  and  fittings  have  longer  threads  cut  with  a  much 
better  fitting  taper  and  we  have  found  that  a  line  pipe  joint  can 
be  made  up  without  jointing  material  and  be  tight  and  remain 
tight,  although  I  do  not  carry  this  out  in  practice.  The  line  pipe 
will  cost  nearly  10  per  cent,  more  than  the  ordinary  merchant 
pipe. 

Geo.  Whysall: — Prefer  wrought-iron  pipe  for  the  reasons 
mentioned  in  the  question. 


No.  136.  What  is  the  most  economical  initial  pressure  for  a 
pressure  line  to  boost  up  pressure  through  a  distributing  system. 
Say,  150,000  cubic  feet  per  hour? 


No.  137.    Will  ground,  saturated  with  tar  around  the  lead  joint 
of  a  cast-iron  main,  help  to  prevent  leaks? 
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n,  \V.  Pkrkixs; — Do  not  think  that  saturating  the  ground 
around  the  joint  of  a  cast-iroH  main  would  be  of  any  use  other 
than  to  preserve  the  pipe.  Do  not  think  it  wouiii  have  any  tend- 
ency to  prevent  leaks. 


No.  138.  Can  the  present  ty|)e  of  Connelly  street  main  gov- 
ernor be  adjusted  to  maintain  a  given  pressure  when  one  or  mort 
lifts  of  the  gas  holder  are  in  use? 

Gb>.  G.  Ramsof.ll  : — The  balance  governor  should  always  be 
placed  ahead  of  the  Automatic  when  us^ing  hoUlers  of  different 
pressures  or  telescope  holders. 

B.  H.  PiiriLKV : — The  Connelly  governor  cannot  be  adjusted  to 
maintain  a  given  pressure  on  street  mains  with  a  change  in  holder 
pressure,  so  long  as  the  adjustment  is  dependent  upon  the  trans- 
fer of  mercury  from  one  vessel  to  another.  As  the  holder  pressure 
changes,  the  governor  valve  must  necessarily  raise  or  lower,  which 
causes  a  transfer  of  mercury  ami  a  variation  in  pressure  that  can- 
not be  avoided. 

\o.  139.  What  is  the  liest  means  nf  taking  care  of  contraciioii 
and  expansion  of  bridge  pipes  ? 

B.  W,  Pkrktxs: — We  have  in  use  in  this  city  500  feet  of  16- 
inch  pipe  suspended  from  the  center  of  floor  of  a  bridge,  the  ex- 
pansion and  contraction  of  which  are  taken  up  with  a  single  ex- 
pansion joint  in  the  center.  As  it  has  been  in  use  nearly  two  years, 
has  given  no  trouble  and  tills  the  bill  perfectly,  would  suggest  this 
as  an  answer  to  the  question. 

F.  W.  Blowicr;;  : — We  assume  that  the  question  refers  to  pipes 
crossing  a  bridge.  The  best  means,  in  our  opinion,  is  the  use  of 
the  Dresser  sleeve. 

Gi':<i.  WiivsAi.i. : — The  use  of  exi^ansiou  sleeves. 


No.  140.     Has  anyone  tried  the  use  of  paper  conduits  to  pro- 
tect surface  pipes  from  electrolytic  action? 


No.  151.  What  is  the  best  method  of  caring  for  and  filing 
complaints  ? 

IkviN  ISuTTKR WORTH  : — Tliis  is  largely  a  matter  of  opinion,  but 
in  a  general  way,  the  best  method  should  have  about  the  following 
features,  among  others : 
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( 1 )  A  book  in  which  cvtrv  complaint  is  entered  with  full  par- 
ticulars as  to  name,  address,  date,  time,  character,  name  of  man 
sent  to  remedy  it,  time  sent,  date  and  time  trouble  was  remc<lieci, 
and  what  was  done  to  remedy  it. 

(2)  Printed  order  slips  giving  trouble-man  his  instructions, 
and  containing  blanks  for  his  report  of  what  was  done  and  when 
and  for  the  signature  of  the  com|)lainant.  certifying  that  the 
trouble  was  ren^efhed. 

(3)  A  return  postal  card  to  be  sent  to  each  complainant,  ask- 
ing if  the  trouble  has  been  satisfactorily  remedied. 

(4)  A  trouble-men's  record,  monthly  and  accumulative,  to 
be  compiled  and  bulletined  monthly,  showing  the  number  of  com- 
plaints attended  by  each  man  an<l  the  percentage  of  those  that  were 
satisfactorily  attended  toon  first  vi.sit. 

(5)  A  polite,  intelligent,  level-headed  and  good-natured  com- 
plaint clerk,  with  plenty  of  assistants  and  office  facilities  for  giving 
each  complainant  proper,  court  eons  attention. 

IJ.  W,  Pkrkix.s: — Alphabetically  arranged  in  filing  cases. 

P.  S.  Young: — Geographical  card  index  tile  for  attended-to- 
conipiaint  cards. 

C.  J.  Owen  : — Any  card  system  that  will  fumi.sh  a  carbon  copy 
bearing  some  reference  number,  the  oiiginal  to  be  sent  out  as  order 
for  execution  and  report  of  condition  before  and  after  completion 
of  work;  then  to  be  tiled  away  for  future  reference,  alphabetically 
indexed  from  consumer's  names ;  the  carbon  copy  to  be  held  at 
office  as  a  check  on  return  of  the  original,  after  which  it  may  he 
filed  in  alphabetical  street  order  when  consumer's  name  is  not 
given. 

R.  C.  Ali.en  : — I  would  adopt  an  order  printed  in  duplicate, 
retaining  the  carbon  coi>y  in  the  office  for  reference  should  the 
original  l)e  misplacetl  or  lost. 

These  complaints  should  he  numbered  for  convenience  in  filing. 
The  form  should  employ  the  complainants  name  and  a<ldress,  time 
the  same  is  received  in  the  office  and  the  nature  of  the  coinpiaint, 
tc^ether  with  an  additional  space  for  the  tronble-man's  memo- 
randa, that  is,  the  hour  he  takes  the  order,  nature  of  the  trouble 
corrected,  customer's  signature  after  same  has  been  attended  and 
the  time  the  order  is  completed. 

These  onlers  are  to  be  removed  from  the  order  book  b\'  the 
trouble  men  and  their  signature  on  the  carbon  copy  fixes  the  re- 
sponsibility in  case  the  order  is  overlooked  or  neglected.     Each 
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day's  orders  are  sent  to  the  superintendent's  office,  giving  him  an 
opportunity  to  locate  any  irregularities  in  the  service  which  might 
not  be  reported,  as  well  as  keeping  a  check  on  the  trouble  men. 

Peoria  Gas  and  Electric  Company: — The  best  method  of 
filing  complaints  is  to  use  the  card  system  in  handling  them.  Use 
duplicate  cards  made  of  paper  thin  enough  to  use  carbon  sheets 
for  making  the  duplicate.  Upon  receiving  a  complaint  the  dupli- 
cate cards  are  filled  out  with  the  address,  the  name  of  the  con- 
sumer and  the  nature  of  the  complaint,  together  with  the  time  of 
itsTeceipt.  The  duplicate  is  temporarily  filed  in  the  office  under  the 
name  of  the  consumer  to  keep  a  check  upon  the  complaint  depart- 
ment and  the  original  is  sent  to  the  complaint  department.  When 
the  original  is  returned  to  the  office  after  the  complaint  has  been 
remedied,  the  duplicate  is  removed  from  the  temporary  file  and 
filed  by  the  date  of  completed  work  until  end  of  the  month,  when 
monthly  report  is  made  out  and  duplicate  destroyed. 

The  original  is  filed  in  a  permanent  file  under  the  street  ad- 
dress, so  that  all  the  complaints  coming  from  any  one  premises  arc 
kept  together  and  gives  a  means  of  determining  when  the  com- 
pany's mains,  service  or  meters  in  any  locality  need  attention. 

John  Franklin: — When  not  too  numerous,  record  each  com- 
plaint so  same  can  always  be  referred  to  when  again  received. 


No.  152.    What  are  the  advantages  or  disadvantages  of  Loose 
Leaf  Consumers'  Ledgers  I's.  Bound  Registers? 

R.  C.  Ai.i.i:n  : — Loose  leaf  letlgers  are  advantageous  for  the 
reason  that  most  companies  have  their  customers'  accounts  routed 
'  and  the  bookkeeper  is  compelled  to  guess  at  the  amount  of  space 
to  leave  for  the  probable  increase  in  business  during  the  }'ear  and 
should  the  increase  exceed  that  anticipateii,  if  often,  leaves  his 
ledger  either  t<.io  small  or  hi.s  accounts  are  in  such  shape  as  to 
require  a  great  deal  of  additional  work.  It  frequently  happens 
that  a  company  will  mak-j  a  number  of  extensions,  thereby  greatly 
increasing  the  niunber  of  accounts  in  one  of  the  ledgers  and  the 
bookkeeper  finds  that  he  is  unable  to  take  care  of  the  work. 
Should  such  be  the  case  he  can  remove  as  much  of  his  ledger  as 
is  ncccs.sary  and  give  the  account  to  some  one  who  has  fewer 
accounts,  or  each  of  the  ledgers  can  be  reduced  and  a  new  ledger 
opened,  which  could  not  be  done  with  the  old  style  books. 
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Frank  W.  Frueauff: — Below,  briefly  stated,  are  some  of  the 
points  of  advantage  of  these  methods  with  some  conclusions 
arrived  at  after  experience  with  both  systems.  In  my  deductions 
I  assume  that  the  bound  registers  are  those  with  accounts  run- 
ning across  the  page,  as  I  do  not  feel  that  there  can  be  any  advan- 
tage in  the  bound  registers  that  have  accounts  running  down  the 
page. 

The  following  points  are  favorable  to  the  bound  registers : 
(i)  Time  saved  in  footing  book  (getting  month's  revenue). 
There  is  a  big  advantage  in  the  bound  Ixwk,  as  the  accounts  ap- 
pearing one  below  another  on  the  page,  are  easily  totaled  and 
carried  forward.  With  the  loose  leaf  system  they  must  be  drawn 
off  on  a  blotter  and  footed  or  taken  off  on  an  adding  machine. 
turning  a  page  each  time.  (Of  these  two  ways,  the  "drawing 
off"  on  blotter  and  adding  is  safest  and  best,  as  you  have  a  com- 
plete record  that  is  easily  checked  in  case  of  an  error  in  the 
monthly  balance.) 

(2)  Time  is  saved  in  posting  cash.  As  a  number  of  accounts 
appear  on  each  page,  less  time  is  required  to  find  and  post  an 
account. 

(3)  Fasicr  to  balance.  The  Ixiokkeeper  has  much  less  trouble 
in  getting  his  balance  each  month,  as  it  is  easier  to  check  back  the 
work  and  there  is  less  likelihood  of  an  error  in  drawing  oflF  the 
revenue  originally  or  in  overlooking  a  posting. 

(4)  Time  saved  in  taking  off  the  list  of  delinquent  accounts. 
This  being  an  account  of  numlicr  of  accounts  appearing  on  each 
page. 

The  following  points  are  advantages  resulting  from  use  of 
loose  leaf  ledgers : 

(i)  Time  saved  in  billing.  All  accounts  appearing  in  the 
order  in  which  meters  are  read,  no  time  is  lost  in  turning  to  new 
accounts  which  are  out  of  place.  This  trouble  becomes  worse  as 
the  year  goes  on  and  until  the  l)ook  is  tran.sferred  and  accounts 
rearranged. 

(2)  Time  saved  in  entering  orders.  The  same  argmncnts  as 
for  reason  Xo.  i  will  apply — no  trouble  to  find  account. 

(3)  Accounts  arc  always  in  place.  This  is  a  great  help  in 
reference  to  the  book  in  getting  si)ecial  infomiation  regarding  an 
account  or  in  putting  a  new  man  in  unfamiliar  territory. 

(4)  Advantage  for  combined  gas  and  electric  companies. 
The  loose  leaf  books  have  a  special  advantage  for  combincii  com- 
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panics  in  lliat  by  the  use  of  different  colored  leaves  all  accounis, 
fjas  or  electric,  can  be  kept  in  order.  This  is  a  great  help  in  billing, 
as  the  accounts  of  each  consumer  will  appear  together  anti  an- 
made  up  at  one  time  and  posted  when  paid  without  reference  to 
two  wooks.  Xo  suitable  leaf  has  been  made,  in  book  form,  that 
will  serve  for  a  combined  gas  and  electric  account  and  cover  h 
period  of  one  vear, 

(5)  A  better  record  of  consumer's  account.  The  item  ap- 
pearing one  IkiIow  another  on  the  leaf  arc  more  easily  nnderstoo'l 
and  there  is  loss  likelihood  of  a  mistake  in  deducting  one  reading 
from  another  than  in  subtracting  across  the  page.  A  record  can 
be  kei)t  on  one  leaf  for  a  period  of  four  or  more  years,  this  bcine: 
an  advantage  in  reference  in  case  of  dis])ute  or  misunderstanding. 
Any  abnormal  increase  or  decrease  in  a  consumer's  account  is 
more  easily  noted,  and  therefore  more  likely  to  be  verified  before 
the  seriding  of  bill,  where  Ihe  items  appear  one  under  the  other. 

To'draw  a  few  conclusions  from  the  alx)ve  conditions,  I  bclievi' 
that  for  a  company  rajiidly  increasing  its  number  of  consumers, 
or  III  cities  where  the  jKipuiation  changes  frequently,  it  is,  on  the 
whole,  an  advantage  to  use  the  ItKise  leaf  system.  With  combine*' 
gas  and  electric  companies  the  allvantage  of  this  system  is  al^o 
great.  The  item  of  cost  between  the  two  systems  is  not  sufiicienl 
to  make  it  an  object  to  adopt  the  one  or  the  other,  although  the 
kK)Re  leaf  s>stem  may  be  slightly  cheaper.  For  a  small  company, 
operating  only  a  gas  or  electric  plant.  I  believe  the  bound  regis- 
ters would  be  found  the  most  desirable. 

W.  R.  Tui'Ti.K : — The  advantages  of  the  loose  leaf  consumers' 
ledger  over  bound  ledgers  are  that  leaves  for  consumers  which  are 
added  from  time  to  time  can  Ik*  placc<l  into  the  ledger  at  any  time 
and  that  ledgers  may  he  sul>divi<ied  at  any  jxiint, 'if  itljecome'^ 
necessary  to  put  on  additional  employes  for  any  reason.  Dead 
accounts  can  also  be  removed.  The  disa<lvantage  of  the  loose 
leaf  consumers'  ledger  is  that  it  is  somewhat  more  <lifficult  to  keep 
an  index  of  the  consumers. 

Xo.  153.  If  you  have  not  adopte<l  the  sy.steni  of  uniform 
accounting  recommended  by  the  committee  of  the  American  Gas 
Light  Association,  what  are  your  objections  to  it? 

F.  W.  I'r.owKK.-;: — This  company  has  not  adopted  the  system 
of  accounting  recommended  by  the  committee  of  the  American 
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Gas  Light  Association  for  the  reason  that,  iii  our  opinion,  it  is 
too  complex  and  not  snite<l  to  the  rctiuirements  of  a  company  of 
this  size,  and  we  do  not  think  a  uniform  systt-m  of  accounting  can 
be  successfully  used  by  all  companies. 


Xo.  20r.  What  dcvelo|)ments  have  been  made  in  domeslic 
laundry  applia.ices? 

E,  J.  Fox  : — Instantaneous  watfr  heaters,  laundry  stoves,  gas 

E.  Haask: — I'ndcr  the  head  of  Domestic  Laundry  Appli.inci-s, 
the  e<[uipmcnt  of  laundry  dryers  for  ai>artnient  buildings  might 
l>e  re|iorte<l.  In  a  building  of  24  apartments,  the  six  dryers  in 
the  laundries  were  equip]x'<l  to  use  gas  instead  of  hard  coal  by 
inserting  a  1.25-inch  pipe  burner  6  feet  iong  and  adjusted  to  con- 
sume 70  feet  per  hour.  ( )ver  the  burner  there  is  provided  a  can- 
opy to  prevent  the  flames  from  striking  the  clothes,  and  also  to 
spread  the  heat.  The  dryers  are  six  sections  each,  and  contain  28 
feet  of  hne  per  section.  For  boiling  clothes  and  heating  irons  an 
ordinary  two-hole  hot  plate  is  provided,  one  hot  plate  to  each 
dryer.  Records,  accurately  kept  for  two  months,  show  that  the 
gas  consuined  per  washing  averaged  300  cubic  feet.  The  owner 
of  the  apartment  building  is  perfectly  sati.sfied  with  the  cost  of  the 
operation  of  the  laundries  with  gas,  and  the  tenants  are  highly 
pleased.  The  same  e(]uipmcnt  is  being  introduced  into  other 
apartment  buildings. 


Xo.  202/    What  is  the  spherical  candle-power  of  16  candle- 
power  I'ray  burner?    Same.  Welsbach? 


Xo.  203.    Why  are  not  electric  gas  lighters  in  more  genera! 

Ikvin  UfTTMRWOHTu  : — 1  will  venture  the  following  answers 
to  this  question : 

(  I)-    The  decreasing  u.se  of  open  gas  jets. 

(2)  The  relative  difficulty,  expense,  unsightliness  and  nnre- 
liabiltty  of  electric  gas  lighting  as  applied  to  Welsbach  burners 
(although  considerable  progress  has  been  made  towards  improv- 
ing the  same),  as  compared  with  the  lighting  of  electric  lanijis. 
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B.  W.  Perkins: — Cost,  and  likelihood  of  getting  out  of  re- 
pair. 

P.  S.  Youn-g: — Because  of  the  short  life  of  the  battery  and 
their  comparative  high  cost  in  comparison  with  matches. 

Freeport  Gas  Light  and  Coke  Company: — Because  ihey 
are  not  reliable. 

John  Frankm.v: — The  life  of  them  is  of  too  short  a  dura- 
tion, and  too  easily  gotten  out  of  order. 

J.  J.  Knight  : — Because  they  are  so  unreliable,  get  out  of  order 
frequently,  and.  require  an  endless  amount  of  attention. 


No.  204.    Does  it  pay  to  push  hot  plates? 

B.  \V.  Pkrkins:- — Hot  plates  are  generally  regarded  as  a 
makeshift  cooking  appliance.  The  sale  of  a  range  to  a  cotisiinicr 
is  more  likel\'  to  convince  him  that  a  gas  range  can  permanently 
supplant  any  cooking  appliance  and  do  all  of  his  cooking,  whereas 
a  hot  plate  gives  him  the  iilca  that  it  is  impossible  to  do  all  of  his 
cooking  on  it. 

P.  S.  YoL-NG : — Yes ;  if  they  arc  not  pushed  so  as  to  affect  the 
sale  of  ranges  and  more  stable  appliances. 

E.  M.  OsisORN : — Yes.  Our  ex|X'rience  is  that  hot  plates,  or 
fancy  stoves,  or  new  burners,  or  any  other  device  by  which  people 
can  be  induced  to  use  gas,  pays. 

Geo,  Kirk  : — Xo ;  better  sell  ranges. 

Freei-ort  Gas  Light  and  Coke  Company  : — No, 

John  Franklin: — It  pays  to  push  energetically  .everything 
pertaining  to  the  gas  busincs;s. 

E.  Haase: — Thi.s  question  can  be  easily  determined  by  those 
supplying  gas  to  hot  plates  through  a  separate  meter.  It  has  been 
.so  determined  by  the  one  giving  this  answer,  to^  the  extent  that 
the  annual  consumption  of  several  himdred  hot  plate  consumers 
ha.s  Ix-en  compared  with  the  average  gas  range  consunicr.  In  thi? 
comparison,  the  hot  plates  showed  a  record  of  122,000  feet  per 
aunum,  against  18,000  for  gas  ranges  among  a  similar  class  of 
consumers.  In  the  alx>ve  comparison  the  gas  range  consumption 
mentioned  is  that  of  the  first  year's  use  of  new  gas  ranges  intro- 
duced. It  is  assumed  that  gas  ranges  make  possible  a  development 
of  the  use  of  gas  for  purjjoscs  which  the  hot  plate  cannot.  Bak- 
ing, broiling  and  roasting  on  a  gas  range  are  probably  not  carried 
on  to  such  an  extent  the  first  year  as  it  is  likely  to  develop  into. 
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A  hot  plate  might  develop  a  gas  range  consumer  sooner  or  later, 
but  no  doubt  it  puts  ofE  the  introduction  of  the  range  some  length 
of  time. 

Push  the  range. 

Editor: — I  think  it  is  a  mistake  to  push  hot  plates  and  I  be- 
lieve it  pays  to  discourage  their  sale  except  for  laundry  purposes 
or  where  a  range  would  be  entirely  out  of  place.  If  anybody 
cares  to  look  up  a  paper  I  read  at  the  1898  convention  of  the 
American  Gas  Light  Association,  they  will  find  the  reasons  set 
forth  in  detail  why  I  oppose  pushing  hot  plates.  {Progressive 
Age,  November  i,  1898.) 

M.  E.  Maijdne: — It  is  not  advisable  to  push  hot  plates  at  any 
stage  of  the  game,  especially  in  a  city  where  gas  is  first  intro- 
duced for  cooking  purposes,  for  in  many  cases  it  precludes,  or  at 
lease  postpones  for  a  long  time,  the  introduction  of  a  gas  range. 

Hot  plates  are  ordinarily  only  used  as  auxiliaries  to  wood  or 
coal  ranges  in  the  summer  time,  hence,  few  and  small  gas  bills. 
Hot  plates  cannot  be  used  for  baking  or  roasting  without  the 
use  of  a  portable  oven,  which  is  neither  economical  nor  satisfac- 
tor}'. 

The  inexperienced  consumer,  on  receipt  of  the  first  large  gas 
bill,  will  throw  out  the  hot  plate,  owing  to  the  small  investment ; 
this  is  not  likely  to  occur  when  a  gas  range  is  installed — they 
will  give  it  another  trial. 

Experience  shows  that  you  have  to  allow  nearly  the  original 
cost  of  the  hot  plate  when  traded  in  for  a  gas  range. 

A  gas  range  can  now  be  purchased  at  such  a  low  figure  that 
it  is  within  the  reach  of  all. 

Hot  plates  should  only  be  recommended  for  laundries,  restau- 
rants and  saloon  lunch  counters,  and  for  industrial  purposes,  but 
should  not  be  recommended  for  household  cooking. 

J.  J.  Knight: — It  pays  to  push  hot  plates,  because  they  are 
good  gas  consumers;  they  also  educate  people  to  the  use  of  gas, 
and  are  finally,  almost  invariably,  followed  by  the  purchase  of  a 
gas  range. 


No.  205.    Is  it  better  to  push  instantaneous  water  heaters  or 
independent  water  heaters? 

J.  H.  Enright: — We  have  never  been  able  to  discover  how  to 
increase  our  sales  much  by  the  pushing  of  instantaneous  water 
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lifaliTS.  Of  course  wc  desire  lo  put  in  use  aiij-  appliance  ihai 
wili  increase  our  sales;  how-evor,  it  is  safe  to  state  that  one  can 
sdl  more  pas  tliroiiRli  one  good  vertical  boiler  heater  than  can 
he  acconijjltshc<l ' in  several  instantaneous  heaters,  and  they  do  not 
cost  over  one-third  the  amount  per  heater. 

1!.  W.  Perkins: — Instantaneous  heaters  are  preferable  for  a 
Iratli  room  on  the  score  of  economy,  speed  and  lesser  liliclihood  nf 
hecominfi  clogged  with  lime  deposits.  Any  number  of  people  can 
use  it  for  bathing  piiqxises  without  the  delay  occasioned  by  the 
use  of  a  circulating  water  Iieater. 

P.  S.  YoLNi;: — Indejx^ndent  water  heaters  in  general;  instan- 
taneous water  heaters  only  in  particular  cases. 

(Jko.  Kikk: — lnde]K'ndcnt  heaters  are  best. 

TiHi-MAS  1>.  Mii.i.kr: — It  is  better  to  pu.'ih  instantaneous  water 
heaters. 

joiis  Fb.\nki,i.v: — Have  no  jlreference.  Push  whichever  is 
the  best  to  suit  conditions ;  both  if  necessary. 

C  J.  Fox  : — Instantaneous  water  heaters, 

F.DiTok;— I  favor  the  independent  water  heater  except  under 
abnormal  con<titions.  The  instantaneous  heater  is  often  danger- 
ous from  explosion  and  from  asphyxiation,  ^lue  to  the  large  quan- 
titj'  of  combustion  products  thrown  off.  They  cause  an  excessivi- 
demand,  and  as  a  rule  are  not  particularly  satisfactory,  and  do  nffl 
yield  very  much  consumption  to  the  company. 

W.  n.  TuTTLK  :^\\'e  find  that  we  have  better  success  pushinp 
independent  water  heaters  than  instantaneous  water  heaters.  For 
small  houses  the  independent  water  heater  seems  to  be  the  besi, 
that  is,  the  cost  is  very  much  less  and  people  who  cannot  afford 
to  put  in  an  instantaneous  heater  can  put  in  an  independent  heater 
and,  by  using  it  only  at  such  times  as  they  require  hot  water,  can 
avoid  great  expense.  In  large  establishments  where  a  good  deal 
of  water  is  required  ar.d  whcR'  there  is  a  considerable  niunher  of 
servants,  the  independent  heater  is  almost  always  a  source  of  com- 
plaint on  accoimt  of  the  large  bills,  and  in  such  places  the  instan- 
taneous heater  is  the  best. 

Anonymous  :^Instantaneous  water  heaters  have  not  attains! 
the  degree  of  i>erfeclion  that  should  characterize  them.  If  they 
provide  a  stream  of  hot  water  at  a  high  temperature  it  is  achieved 
by  reduction  in  the  quantity  of  water  flowing  from  the  heater. 
As  constructed  at  present  and  the  results  attained  by  those  instan- 
taneous water  heaters  in  the  market,  they  intimate  what  ultimately 
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may  be  achievecl  in  that  tltrection.  How  are  wt-  frt'i'iK  to  transfer 
tlie  heat  units  in  gas  through  a  medium  hke  sheet  metal  Into  water 
and  tiiereby  raise  the  temperature  of  tlic  latter  to  nearly  boiling 
in)int  is  the  proposition  that  confronts  the  maker  of  the  instan- 
taneous water  heater.  The  methods  pursued  up  to  the  present  time 
in  the  construction  of  an  instantaneous  water  heater  have  so  fai 
resuhed  in  their  being  made,  but  at  a  price  which  makes  their  use 
practically  prohibitive.  When  thoroughly  investigate<l,  you  will 
find  that  the  number  of  individuals  who  think  they  retjuirc  hot 
water  instantaneously  and  by  means  of  an  instantaneous  gas 
heater,  arc  comparatively  few  in  number;  and  when  they  become 
acquainted  with  the  price  they  will  have  to  pay  for  such  a  heater 
their  ardor  in  that  direction  seems  to  decrease  very  rapidly. 

Imlependenl  water  heaters  are  so  constructed  now,  that  they 
make  a  very  near  approach  to  being  instantaneous;  in  fact,  one 
heater  might  be  so  arranged  as  to  act  as  an  instantaneous  water 
heater.  Independent  water  heaters  may  be  so  manipulated  that 
they  will  furnish  all  of  the  hot  water  required  by  a  household  in 
a  satisfactory  manner  for  all  requirements,  and  much  more  eco- 
nomically than  by  using  an  instantaneous  heater.  It  is  manifest 
that  water,  once  heated  and  held  in  a  container,  may  be  kept  warm 
at  a  very  slight  expense  in  the  shape  of  gas  consumed. 

In  order  to  get  the  proper  results  in  an  instantaneous  water 
heater  there  must  necessarily  be,  according  to  their  present  con- 
struction, an  extraordinarily  large  volume  of  gas  consumed  in  the 
process  of  heating  the  water ;  therefore,  in  my  opinion,  it  is  much 
better  and  more  satisfactory  in  every  way,  both  to  the  gas  com- 
pany, and  the  gas  consumer,  to  push  the  independent  water  heater. 


No.  266.  What  form  of  gas  heater  is  preferable  to  push  for 
house- heating? 

John  Franklin  : — I  consider  the  open  corrugated  copper 
radiator  the  most  serviceable  and  practical,  provided  they  are  kept 
polished  and  clean. 

C.  J.  Fox: — Small  round  heaters, 

Henhy  B.  Le.\cii  : — The  radiator  has  the  preference  in  this 
locality. 

C.\RL  H,  Graf  : — Radiators  and  cylinder  heaters,  because  they 
are  neat,  efficient,  odorless,  inexpensive  and  do  not  require  a  flue 
connection. 
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J.  J.  Knight: — Small  perforated  sheet-iron  stoves  burning  an 
tlliiminating  flame. 

Geo.  Wmysall  :~The  small  portable  drum  heater  usually  solil 
with  tubing  and  independent  hose  connection. 


No.  207.    Why  tlo  not  instantaneous  water  heaters  work  effi- 
ciently at  an  altitude  of  5,200  feet  ? 


No.  2og.  What  are  the  best  materials  and  most  desirable 
features  or  forms  that  should 'be  embodied  in  an  up-to-date  gas 
range  ? 

John  Fr.\nklin: — Drilled  burners,  portable  ovens,  asbestos 
lined.    Cast-iron  range  and  wood  lever  liandle  cocks, 

M.  E.  Malo.ve: — The  best  grade  of  cold  rolled  blue-planished 
steel  should  be  usc<l  in  the  construction  of  the  sides  and  back  of 
a  modern  gas  range.  A  high  grade  of  open  hearth  sheet  steel 
should  be  used  for  the  inside  linings,  etc.  The  best  quality  of  sol! 
grey  iron  castings  should  be  used  for  the  top,  front  frame,  legs 
and  other  parts  where  a  good,  strong  casting  with  a  smooth  sur- 
face is  required. 

The  oven  of  a  gas  range  should  be  thoroughly  insulated;  it 
should  be  completely  surrounded  by  two  thicknesses  of  steel  and 
a  heavy  wall  of  asbestos,  and  a  dead  air  space  outside  the  heat 
flue. 

A  special  and  important  feature  that  should  be  embodied  in 
the  construction  of  a  gas  range  is  the  removable  top  and  oven 
burners.  Removable  oven  linings  should  also  be  employed,  so 
that  any  ordinary  litter  can  readily  replace  repair  parts,  thus 
avoiding  the  necessity  and  expense  of  returning  the  range  to  the 
factory  for  repairs. 

A  great  deal  depends  upon  the  construction  of  the  oven.  The 
old  style  ovens  were  made  like  a  box,  with  no  ventilation.  Heat 
passing  through  a  thickness  of  iron,  or  radiated  heat,  is  dry.  A 
loaf  of  bread  or  cake  baked  in  such  an  oven  loses  in  weight  and 
in  value.  The  tendency  of  all  the  best  manufacturers,  for  the  last 
two  or  three  years,  has  been  toward  "direct  action"  oven.  One 
of  the  principal  products  of  combustion  is  water,  and  it  has  been 
found  that  heated  air,  entering  into  the  oven  from  the  burners, 
that  is  moistened  by  the  water  of  combustion,  gives  a  much  better 
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quality  of  baking  than  ciry  or  radiated  heat.  Dough  baked  in 
such  an  oven  loses  one-half  less  weight  than  when  baked  in  the 
old-style,  air-tight  oven. 

By  taking  the  heat  from  the  burners  directly  into  the  oven, 
the  temperature  of  the  oven  is  raised  to  baking  heat,  with  the 
least  possible  consumption  of  fuel.  The  modern  oven  can  be 
heated  to  baking  temperature  with  from  3.5  to  5  feet  of  gas,  while 
the  old  style  cast  construction  required  from  18  to  24  feet  of  gas 
to  reach  the  same  temperature. 

The  drilled  star-top  burner  is  undoubtedly  the  most  efficient. 
A  great  deal  depends  on  the  arrangement  of  the  burner,  and 
there  is  no  doubt  that  the  efficiency  of  many  burners  has  been 
greatly  increased  by  the  proper  location  of  same  with  reference  to 
distance  from  bottom  of  cooking  vessel,  and  the  general  condition 
under  which  burners  were  used. 

Those  who  have  made  a  study  of  burners,  liave  found  that 
sufficient  air  enters  the  mixer  with  the  gas  to  support  good  com- 
bustion, that  the  success  of  the  flame  does  not  depend  on  easy 
access  of  fresh  air  to  the  stools  of  flame,  but  rather  on  the  speed 
with  which  the  products  of  combustion  are  taken  away  from  the 
flame.  In  fact,  the  introduction  of  too  much  coid  air  directly  into 
the  flame  cools,  or  rather  retards  combustion.  The  burners  should 
he  placed  at  such  a  distance  that  the  article  to  be  heated  stands 
in  the  zone  of  purple  light,  and  the  conditions  such  that  the 
products  of  combustion  are  taken  away  quickly,  giving  rapid  com- 
bustion, which  produces  the  greatest  amount  of  heat.  Top  burners 
should  be  constructed  in  such  form  as  to  apply  the  heat  nearer 
the  center  of  the  cooking  vessel,  thereby  reducing  to  a  minimum 
the  cold  center,  forcing  the  heat  to  pass  over  the  greatest  possible 
area  of  the  surface  to  be  heated. 

A  water  back  in  a  gas  range  is  a  very  undesirable  feature  as 
it  tends  to  rapidly  deteriorate  the  range. 

Geo.  Whysaix: — Cast  iron  for  top  and  front,  planished  steel 
for  hack  and  sides,  with  cast-iron  oven  floor,  direct  action  with 
16-inch  oven  and  broiler,  four  top  burners  and  simmering  burner, 
and  two  oven  burners. . 


No.  210..  English  gas  engines  are  considered  by  many  engi- 
neers to  be  superior  to  American  gas  engines.  Are  they  so  as  a 
matter  of  fact  ? 
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Walter  Thomas: — With  one  or  two  exceptions,  they  are, 
which  I  have  proven  by  six  years'  actual  experience,  using  EnfrJish 
engines  exclusively  and  watching  results  of  American  engines 
in  neighboring  towns.  One  American  town  of  50,000  inhabitants 
has  no  engines  running:  a  Canadian  town  on  the  same  coast, 
25,000  people,  has  300  running  profitably  for  the  gas  company  and 
successfully  for  the  consumer.  Tiie  repair  bill  for  the  30  engines 
did  not  average  $5  each  per  year  in  the  five  years  that  they  were 
put  up  against  the  most  arduous  work,  some  under  trying  con- 
ditions, running  founderies,  machine  shops,  sash  and  door  fac- 
tories, stone-sawing,  wood-sawing,  cold  storage,  electric  light, 
etc.,  etc.,  successfully,  competing  and  supplanting  the  cheapest 
electrical  power  on  the  Pacific  coast.  They  are  the  result  of  40 
years'  experience  and  experiment,  are  splendidly  designed  ami 
proportioned  to  stand  the  work.  Xo  fickle  electrical  appliances  are 
depended  upon  for  the  most  vital  part,  viz.,  the  ignition.  Great 
pains  have  been  taken  to  put  up  a  tube  which  operates  successfully 
and  economically.  The  valves  are  all  positive,  accurately  propor- 
tioneil.  The  pro|x>rtion  of  air  and  gas  is  a  known  quantity :  no 
taps  to  monkey  with  and  try  and  get  disgusted  with.  The  engine 
will  start  when  it  is  needed  and  a  boy  can  start  a  20-horse- power 
by  hand. 

O.  B.  Koin..  C.  H.  Wii-LiAMs: — To  admit  that  they  were, 
would  be  to  admit  that  the  English  gas  engineer  is  a  superior  of 
the  American,  which  is  not  a  fact.  ( )ne  thing  which  \e  misleaidng 
is  a  statement  of  the  results  obtained  by  the  English  built  ma- 
chines when  o]x'rated  on  blast-furnace  gas.  The  English  engi- 
neers obtain  some  results  which  look  remarkable  to  the  .American 
engineer  at  first  glance,  but  an  analysis  will  disclose  the  fact  that 
Yankee  ingenuity  has  so  perfected  the  metal  working  machinery 
that  the  gas  available  at  the  American  blast  furnace  has  done  its 
useful  work,  and  is.  conse(|uenlly.  but  a  lean  product  when  com- 
pared with  the  partially  used  protluct  of  the  English  furnace. 


No.  211.  How  should  an  incandescent  gas  burner  be  con- 
structed ? 

R.  M.  OsDORN  ; — Like  the  Kern  burner.  We  think  this  burner 
is  a  perfect  tyi>c  of  incandescent  gas  burner. 

John-  Fran-klin  :— Cone-shaped  with  flaring  mouth-piece, 
open  and  non-adjustable  air  ports,  double  air  cliamber  for  carrying 
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extra  supply  of  air  to  upper  mixing  chamber,  producing  a  most 
powerful  flame  that  can  be  had  by  uniting  air  and  gas  through 
automatic  suction  and  continuous  draft  movement,  insuring  at  all 
times  perfect  combustion.  The  flame  produced  creates  in  an  in- 
candescent mantle  what  is  known  as  a  hyper-incandescence,  which, 
by  the  construction  of  the  burner,  is  continuous  to  the  extreme 
tip  of  the  mantle. 

The  flame  is  cone-shaped,  elongated  and  intensely  bluish  hue, 
a  pure  hydro-carbon  mixture. 

A.  H.  HuMPHUEY  : — The  best  form  of  an  individual  incandes- 
cent gas  burner  has  not  yet  been  produced.  It  will  be  chimney- 
less,  the  mantle  will  be  somewhat  smaller  than  generally  in  use  at 
present,  and  when  lighted  will  be  completely  incandescent,  and 
will  not  carbonize.  The  burner  will  not  light  back,  and  it  will 
work  perfectly  on  any  kind  of  gas  at  25-tenths  pressure,  or  10  to 
15-tenths  variation  either  way,  from  that  pressure,  without  read- 
justment. 


No.  212,  What  plans  have  been  adopted  to  use  gas  heaters 
without  vitiating  the  air  of  room."?  What  are  the  complaints  most_ 
frequently  received  ?  I 

GhXJRGE  M.\cMiLL.\N : — Out  of  about  150  in  use  we  have  had 
no  complaints. 

Editor; — This  problem  has  not  been  solved,  and  apparently 
no  effort  is  being  made  on  the  part  of  appliance  companies  to  solve 
it.  It  would  be  entirely  possible  to  conduct  the  products  of  com- 
bustion from  the  room  without  losing  to  exceed  one-tifth  the  heat 
of  the  gas,  and  in  some  places  not  to  exceed  one-tenth.  In  other 
words,  heating  stoves  could  be  built  which  would  have  an  efficiency 
of  80  or  90  per  cent,  without  discharging  the  products  of  com- 
bustion in  the  room.  No  great  progress  in  house-heating  will 
result  until  we  have  heaters  very  different  from  those  in  present 
use.  I  believe  that  form  of  heater  will  eventually  prove  the  most 
successful  which  discharges  the  products  of  combustion  outside 
the  room  and  which  delivers  the  largest  percentage  of  its  heat  in 
the  form  of  radiant  heat. 

J.  J.  Knight: — Rooms  properly  constructed  for  living  pur- 
poses require  no  other  plans.  Complaints  are  from  odor  caused 
by  partly  clc^^ed  burners,  from  which  gas  escapes  without  burn- 
ing, and  from  defective  burners  which  cause  flame  to  impinge  on 
some  part  of  the  stove  and  generate  lampblack  and  odor. 
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No.  251.  What  is  the  advisability  of  pushing  street  lighting 
by  means  of  incandescent  gas  burners  and  the  best  method  of  so 
doing  ? 

J.  H.  Enright  : — Where  there  is  a  reasonable  chance  to  secure 
street  lighting,  I  believe  the  best  introduction  would  be  to  ask  of 
the  city  government  to  erect,  say,  four  good  incandescent  gas 
lamps  per  block  (say,  for  three  or  four  blocks),  on  some  promi- 
nent street  or  thoroughfare,  and  maintain  them  in  A-i  style,  free 
of  cost  to  the  city  for  limited  time,  inviting  public  inspection  for 
the  service  before  making  a  proposition  to  the  city  government. 

City  councils,  as  well  as  the  people,  like  object  lessons. 

Freeport  Gas  Light  and  Coke  Company  : — Do  not  do  it. 
'  John  Franklin: — Same  energy  required  as  any  other  part 
of  business  providing  you  can  reap  the  benefit  financially.  Get 
your  ordinance  first,  then  arrange  for  location  of  posts  and  lan- 
terns. Regarding  the  method  of  so  doing  depends  entirely  upon 
conditions, 

A.  H.  HoMrHREV; — Street  lighting  by  gas  will  soon  be  the 
subject  uppermost  in  the  minds  of  gas  men.  It  will  be  done  with 
gas  under  high  pressure,  supplied  through  independent  mains  of 
small  size,  arranged  to  light  and  extinguish  from  a  central  point. 
A  display  plant  of  this  kind  will  be  in  operation  in  Kalamazoo. 
Mich,,  within  a  few  montlis. 


No.  252.  What  plan  should  be  followed,  and  to  what  extent 
should  gas  companies  go,  in  piping  houses,  both  old  and  new? 

P.  S.  YouNc; — In  towns  where  ail  new  houses  are  piped  for 
gas  as  they  are  built,  companies  should  confine  themselves  to  pip- 
ing old  houses.  Where  it  is  the  exception  for  new  houses  to  be 
piped,  the  local  company  should  pipe  both  new  and  old  houses. 
Company  should  live  religiously  up  to  its  own  piping  regulations. 

Mastin  Simp.son: — I  believe  that  the  companies  will  do  well 
to  leave  out,  with  the  exception  of  stove  runs,  the  piping  of  all 
houses.  Such  throws  an  endless  responsibility  on  the  company, 
both  regarding  the  original  work  and  possible  damage  to  property. 
but  also  on  the  future  maintenance  and  ultimate  responsibility 
due  to  defects,  settling,  changes,  time,  etc. 

Geo.  Kirk  : — Leave  house  piping  for  plumbers. 

John  Franklin  : — Personally  I  do  not  favor  gas  companies 
doing  interior  pipe  fitting.    Leave  that  part  of  it  to  the  gasfitters. 
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E.  Haase  : — The  development  of  any  existing  part  of  our  gas 
equipment  to  further  productiveness  is  a  matter  of  first  considera- 
tion. It  pays  better  to  go  after  an  illuminating  consumer,  who  is 
already  using  gas  for  fuel  purposes,  than  it  would  to  go  after  the 
same  class  of  a  consumer  for  illuminating  purposes  who  has  not 
alreadj'  a  service  pij>e  leading  into  his  house.  Through  the  rapid 
introduction  of  gas  ranges  no  doubt  the  companies  generally  have 
added  to  their  books  consumers  for  fuel  purposes  a  large  propor- 
tion of  whose  houses  are  not  pij>ed  for  illuminating  gas.  Owing  to 
this  fact,  they  will  be  slow  to  develop  into  users  of  gas  for  illumi- 
nating purposes,  unless  some  inducement  is  made  them,  or  sonic 
plan  is  devised  by  which  their  houses  can  be  piped.  The  fear  that 
they  will  damage  the  house  by  having  it  piped  often  keeps  people 
from  entertaining  the  idea.  It  seems  it  would  pay  to  see  that  they 
can  get  them  to  use  gas  for  illuminating  purposes  rather  than  to 
wait  until  some  time  in  the  future  for  them  to  develop.  With  an 
expense  equaling  the  profit  on  the  gas  they  will  use  during  the 
first  jear  for  illuminating  purposes,  a  great  deal  can  be  accom- 
plished in  the  way  of  getting  their  business  rapidly.  Piping  these 
houses  free  and  letting  the  owner  pay  for  the  fixtures  at  regular 
retail  prices  has  proven  a  very  effective  offer.  .\ll  of  the  above,  of 
course,  refers  to  old  houses.  New  houses  should  not  be  piped  by 
the  gas  company.  A  refusal  to  do  so  ought  to  result  in  them  being 
piped  under  the  building  contracts. 

Henry  B.  Le.\ch  : — It  has  been  our  practice,  for  the  past  20 
years,  to  pipe  houses,  new  or  old,  at  cost,  also  gas  fixtures,  and  run 
a  service  free,  as  the  cheaper  we  can  fit  a  house  for  gas  consump- 
tion, the  more  liable  they  are  to  come  into  the  fold. 

J.  J.  Knight: — They  should  pipe,  or  supervise  the  piping, 
both  of  old  houses  and  every  other  building  in  the  city  that  is  not 
piped.  They  shouki  use  large  pipe  and  maintain  its  size  w^herever 
it  goes,  except  in  the  drops.  They  should  try  to  get  cost  for  doing 
the  work,  and  if  any  loss  it  should  be  on  the  fixtures. 


No.  253,    Can  the  waste  heat  from  coal-gas  benches  be  utilized 
to  establish  a  district  heating  plant  ? 


Xo.  254.     How  can  gas  business  be  cultivated  between  : 
o'clock  .K.  it.  and  5:00  o'clock  A.  M.  ? 
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P.  S.  Young  : — Chief  business  to  be  obtained  between  i  :oo 
o'clock  A.  M.  and  5  :oo  a.  m.  would  be  street  lighting,  all  night  res- 
taurants, watch  lights,  hall  lights,  newspaper  offices  and  their 
appliances  (linotype  machines,  matrix  dryers,  etc.) 

George  Kirk  : — Have  the  questioner  come  to  California. 

John  Franklin  : — Get  street  lighting. 

J.  J.  Knight  : — In  street  lighting,  which  is  surely  coming  back 
to  us,  

No.  255.  Where  gas  companies  sell  cooking  ranges  to  con- 
sumers at  a  uniform  price  of  $10,  for  instance,  what  is  the  esti- 
mated average  direct  loss  to  it  per  range  when  including  difference 
between  purchase  and  selling  price  of  the  range,  free  connections, 
cartage,  store  expense,  clerk  hire,  advertising,  insurance,  deprecia- 
tion, interest  on  investment,  solicitors  commission,  inspection,  etc., 
within  a  perio<i  of  one  year  after  a  range  is  sold? 

J.  J.  Knight: — A  gas  company  can  certainly  well  afford  to 
lose  all  the  profit  on  the  gas  used  in  a  cook  stove  the  first  year 
after  its  installation,  and  on  an  average  that  will  not  be  less  than 
the  items  mentioned,  if  the  stove  is  sold  at  cost.  It  would  scarcely 
be  proper  to  sell  all  stoves  at  $10. 


No.  256.  Why  do  gas  companies  allow  so  much  industrial 
gas  business  to  slip  away  from  them  ? 

J.  J.  Knight: — I  do  not  believe  that  gas  companies  that  are 
up-to-date,  and  are  alive  to  the  importance  of  new  business  are 
letting  anything  slip  away  from  them  that  there  is  any  money  in. 


No.  257,  Can  any  member  state  any  factories  using  gas  for 
welding  steel  or  iron,  and  give  their  address? 

E.  C.  Critchijdw: — The  Shadbolt  and  Boyd  Iron  Company, 
of  Milwaukee,  are  using  the  Acme  gas  process  (carbureted  air) 
to  weld  iron. 

F.  W.  Stone: — The  Ashtabula  Tool  Company  some  time  ago 
used  coal-gas  for  welding  steel,  and  at  the  present  time  are  using 
natural  gas  for  the  same  purpose.  In  spite  of  the  fact  that  some 
gas  engineers  claim  that  a  good  weld  cannot  be  made  on  steel  wilh 
coal-gas,  owing  to  the  rapid  oxidization  of  the  surface  of  the 
metal,  these  people  have  found  no  difficulty. 


No.  351.    What  type  of  coke  crusher  produces  the  least  breeze.' 


NINETEENTH  ANNUAL  MEETING  567 

No.  352.    Does  it  pay  to  crush  coke  ? 

T.  R.  Beal: — In  this  section  of  the  country  {New  York)  it 
decidedly  does  not  pay  to  crush  coke  owing  to  the  waste  that 
resuhs.  Better  let  the  customer  stand  the  loss  if  he  wants  it 
crushed  by  crushing  it  himself. 

Freeport  Gas  Light  and  Coke  Company  : — No. 

F.  W.  Stone: — It  pays  to  crush  coke  wherever  the  market 
demands  it  and  will  pay  an  extra  price  to  cover  cost  of  crushing 
and  loss  by  breeze.  At  a  small  works  this  charge  should  not  be 
less  than  $1  per  ton.  A  man  will  crush  from  6  lo  8  tons  per  day 
and  the  loss  by  breeze  will  be  from  10  per  cent,  to  20  per  cent.,  ac- 
cording to  the  quality  of  the  coke  crushed.  At  one  of  our  works 
80  per  cent,  of  our  coke  is  sold  crushed,  there  being  practically  no 
market  for  uncrushed  coke.  At  another,  60  per  cent.  Where 
there  is  a  light  demand  for  coke  of  a  small  size,  a  screen  seems 
to  be  more  economical  than  a  crusher.  The  labor  and  power 
required  is  no  more,  and  there  is  less  waste  to  the  coke.  With  a 
revolving  screen  3  feet  in  diameter  and  16  feet  long,  consisting  of 
5  feet  of  0.5-inch  wire  mesh,  6  feet  of  1.75-inch  wire  mesh,  and  5 
feet  of  2.5-inch  wire  mesh,  screen  set  with  an  incline  of  i  inch  in 
12  inches,  results  averaged,  per  1,000  pounds  coke:  50  pounds 
breeze,  280  pounds  through  the  i,7S-inch  screen,  315  pounds 
through  the  2.5-inch  screen.  Balance  went  through  as  uncrushed. 
The  results  varied  greatly,  some  kinds  of  coal  making  a  great  deal 
more  fine  coke  than  others.  The  degree  of  hardness  to  which  the 
coke  is  burned  also  affects  the  amount  of  breeze. 

Henry  B.  Leach  : — We  should  say  yes,  if  you  cannot  sell  it 
without,  but  as  we  have  already  sale  for  our  product  we  do  not 
crush. 

J.  J.  Knight: — It  does  not  pay  to  crush  coke. 

Ernest  F.  Lloyd: — We  do  not  crash  coke,  but  separate  the 
small  size  by  dumping  it  over  a  screen  which  produces  sufficient 
for  our  requirements. 


No.  353,  What  kind  of  coke  screen  is  in  most  general  use? 
What  is  comparative  cost  and  desirability  of  revolving  and  shak- 
ing screens? 

T.  R.  Beal: — Both  shaking  ami  revolving  screens  are  unde- 
sirable, as  they  produce  too  much  breakage.  A  screen  is  made  of 
punched  sheets  having  parallel  bars  which  are  stepped  about  every 
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12  inches.  Coke  flowing  gently  over  about  48  inches  of  this  screen 
at  the  proper  angle  is  well  screened,  with  no  breakage. 

Editor  : — I  have  had  very  good  results  from  the  use  of  shak- 
ing screens.  The  cost  of  a  shaking  screen  is  generally  less  and 
requires  less  power  for  its  operation.  If  two  sizes  of  coke  only  are 
desired,  two  screens  are  used  lagging  each  other  in  reciprocation 
by  90  degrees.  Where  three  sizes  of  coke  are  desired,  the  screen."; 
are  operated  from  the  same  crank,  the  reciprocating  motion  for 
each  screen  being  120  degrees  behind  the  preceding  one.  Such  a 
screen  can  easily  be  made  in  any  gas-works  and  can  be  operated 
more  conveniently  with  an  electric  motor  than  otherwise.  The 
screen  can  be  made  portable  if  desired  and  put  on  wheels. 

J.  J.  Kntght: — Coke  should  not  be  screened;  that  is,  if  the 
consumer's  interests  are  considered,  and  it  is  sold  by  the  bushel. 
It  is  well  to  grade  it  into  two  sizes. 


No.  354.     How  may  an  ammonia  market  be  cultivated? 


No.  401.  How  shall  we  determine  the  profitable  extension  of 
gas  mains  into  new  territory? 

P.  S.  Young: — I'y  knowledge  of  business  obtained  in  like 
localities  elsewhere,  style  of  houses,  character  of  occupants,  etc.; 
not  by  canvass,  for  a  long  delay  would  injure  results. 

R.  C.  Allex  : — The  most  satisfactory  way  to "  determine 
whether  a  proposed  extension  will  be  profitable  is  to  make  a  thor- 
ough canvass  of  the  district  to  be  covered  and  ascertain  the  exact 
number  of  customers  that  can  be  acquired,  getting  from  each  a 
signed  contract.  An  estimate  can  be  made  of  the  probable  reve- 
nue from  these  customers  and,  knowing  the  cost  of  the  extension, 
its  advisability  can  easily  be  determined, 

Giio.  Kirk: — By  requiring  one  new  consumer  to  each  100 
feet  of  main. 

Freeport  Gas  Light  and  Coke  Company: — The  number  of 
residents  and  class  of  people,  as  well  as  prospects  for  additional 
building. 

John  Franklin: — By  solicitation,  after  which  obtain  cost  of 
necessary  extension ;  compare  the  estimate  receipts  with  the  prob- 
able outlay.    If  a  fair  return,  extend  your  mains. 
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Editor  : — A  thorough  answer  to  this  question  would  comprise 
a  whole  volume.  Separation  between  cost  proportional  to  output, 
cost  proportional  to  consumers,  and  cost  of  additional  feeder 
mains  based  on  distance  from  works,  must  be  determined.  It  is 
customary  for  most  gas  companies  to  allow  100  feet  of  main  for 
each  consumer  regardless  of  how  large  or  how  small  this  con- 
sumer may  be  and  regardless  of  what  profit  may  be  per  1,000 
cubic  feet.  From  some  recent  calculations  made  by  a  large  gas 
company,  they  could  afford  to  lay  300  feet  of  main  for  each  con- 
sumer, assuming  that  these  consumers  were  to  be  as  heavy  users 
as  the  consumers  taken  on  through  the  previous  two  years. 

Henry  B.  Leach  :— We  require  a  guarantee  for  five  years, 
that  the  parties  will  use  gas  to  the  amount  of  $5  per  year,  for  each 
100  feet  of  main  laid,  and  find,  that  such  an  arrangement  is 
profitable. 

C,  O.  G.  Miller  : — This  company  has  made  it  a  rule  for  many 
years  to  lay  as  much  as  400  feet  of  main  for  one  consumer  in  a 
territory  that  gives  promise-  of  growing  and  we  have  never 
regretted  so  doing,  on  the  supposition  that  the  lots  would  fill  up 
finally.  It  is  a  question  of  how  many  years'  interest  you  are 
willing  to  lose,  also  if  you  encourage  building-  by  having  your 
supply  ready, 

F,  W.  Blowers  : — We  believe  gas  mains  can  be  extended  prof- 
itably into  new  territory,  providing  new  consumers  sufficient  to 
average  one  every  100  feet  of  gas  main  so  extended,  can  be 
obtained. 


No.  402.  How  far  should  a  gas  company  go  to  correct  errors 
in  piping,  burners  and  appliances  beyond  the  meter? 

P.  S.  Young  : — Far  enough  to  correct  them. 

Mastin  Simpson: — The  value  of  favorable  public  opinion 
cannot  be  overestimated  in  the  gas  business,  hence  a  liberal  policy 
will  bring  a  profitable  business.  I  think  that  the  answer  of  this 
question  can  be  covered  in  the  following:  "Do  all  you  can  to 
create  an  efficient  service  until  such  work  places  you  in  a  position 
where  you  may  be  responsible  either  at  the  time  or  in  the  future 
for  work  done  by  others."  You  will  see  that  I  make  quite  a 
strong  point  of  this  matter  of  responsibility,  but  all  through  my 
experience  in  the  gas  business  I  have  found  the  company  being 
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held  responsible  for  whole  systems  of  piping,  which  were  ineffi- 
cient, because  the  company  had  made  some  minor  change  in  their 
system  at  some  time, 

Geo.  Kirk: — Only  to  locate  the  trouble. 

Freeport  Gas  Light  .\nd  Coke  Company: — The  prospective 
gas  consumption  should  determine. 

John  Franklin; — As  stated  before,  arrange  that  part  of  il 
for  the  gasfitter  to  attend  to. 

C.  J.  Fox : — To  the  burner. 

Henry  B.  Leach:— Our  rules  require  that  pipers  must  use 
pipe  according  to  our  schedule,  which  if  not  adhered  to,  no  meter 
will  be  set  in  the  building.  Of  course,  it  is  inspected  by  an 
employe  of  the  company,  who  also  sees  that  it  stands  the  proper 
test. 

J.  J.  Knight: — To  the  limit  necessary  to  correct  them. 


No.  403.  What  is  the  best  plan  to  systematically  locate  defec- 
tive service  or  appliances? 

John  Franklin  : — Test  air  at  a  pressure  of  lo  pounds. 

Cari,  H.  GRAr: — Send  inspector  around  and  also  invite  com- 
plaints. 

J.  J.  Knight: — House  to  house  canvass  at  least  annually  by 
intelligent,  wcU-schooled  men, 


No.  404.     What  is  the  most  desirable  candle-power  to  serve? 

GtX).  Kirk  :— Coal-gas,  18  candle-power.  Oil-gas,  20  to  22 
candle-power. 

Freeport  Gas  Light  ani>  Coke  Company  : — Eighteen  candle- 
power  with  coal-gas. 

John  Franklin  :— From  16  to  17  candle-power. 

Wm.  H.  Cooper: — If  water-gas  is  used,  24  candle-power;  if 
coal-gas,  17  candle-power;  if  half  water  and  half  coal-gas,  then 
22  candle-power. 


No.  405.     Are  gas  mcier  rents  desirable,  and  on  what  basis 
should  rent  be  charged? 

Geo.  Kirk: — Gas  meter  rents  are  undesirable. 
Freeport  Gas  Light  and  Coke  Company; — No. 
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J.  J,  Knicht: — Meter  rent  is  not  desirable  because  it  is  un- 
popular. Minimum  bills  should  be  allowed  by  ordinance  and 
generally  City  Council  will  object  to  this.  Meters  should  record 
the  lo's  of  cubic  feet. 


No.  406.  Does  the  enforced  signing  of  a  contract  for  gas 
retard  the  development  of  business,  and  if  so/to  what  extent? 

P.  S.  Young: — If  by  contract  is  meant  application,  no.  If  it 
means  an  agreement  to  burn  a  certain  amount  of  gas,  in  my 
judgment,  yes.  To  what  extent,  I  cannot  say,  but  to  an  appreci- 
able extent. 

Geo.  Kirk: — Singing  of  contract  does  not  retard  the  develop- 
ment of  our  business. 

Freeport  Gas  Light  and  Coke  Comp.\ny: — No. 


No.  407.  Why  do  we  make  our  consumers  come  to  our  office 
to  pay  their  bills  when  others  do  not?  What  are  its  desirable 
features  other  than  saving  expenses? 

F.  W.  Kei.ley  : — It  is  desirable  for  gas  companies  to  have  store 
buildings  located  in  the  business  center  of  the  city  for  offices,  and 
to  have  them  completely  furnished  with  samples  of  gas  appliances, 
particularly  a  good  display  of  appliances  for  fuel  purposes. 
L'n<ler  these  conditions  it  is  an  easy  matter  to  increase  your  out- 
put by  interesting  your  consumers  in  appliances  which  they  are 
not  using. 

B,  W.  Perkins: — The  desirable  features  of  a  gas  consumer 
paying  his  bill  at  the  office  of  the  gas  company  are :  That  he  can 
time  his  visit  for  his  own  convenience  as  to  paying  belter  than  a 
collector  could  in  calling  upon  him ;  that  in  calling  at  the  office  of 
the  company  he  can  sec  an  exhibit  of  gas  appliances  that  he 
would  not  without  such  visits;  that  he  gets  in  touch  with  more 
of  the  company's  officials,  sees  their  methods  of  doing  business, 
etc. 

Freeport  G.\s  Light  .\nd  Coke  Comi'.vnv: — The  close  finan- 
cier will  call  at  the  office  to  save  the  discoimt,  otherwise  he  will 
stand  you  off  two  or  three  months  and  have  the  use  of  his  money. 

John  Fr.\nki.i\  :— In  our  city  we  have  stations  where  our 
patrons  can  pay  bill.s,  this  lessens  the  labor  of  our  receiving 
department.  The  .\merican  Express  Company  takes  up  the  col- 
lection, charging  the  consumer  five  cents  for  each  bill  collected. 
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C.  J.  Fox : — To  become  better  acquainted  with  the  manage- 
ment; also  "inspect  the  different  gas  appliances. 

S,  J.  Glass  : — Prior  to  January  i,  1903,  we  had  a  contract  with 
the  American  Express  Company  for  the  collection  of  gas  bills 
tliroLigh  their  various  branch  agencies  in  the  city,  which  num- 
bered about  125.  They  collected  in  the  month  of  December, 
approximately,  7,500  bills,  aggregating  $16,000.  January  i,  we 
inaugurated  our  system  of  gas  company  pay  stations,  and  during 
the  month  of  January  collected  20,200  bills,  aggregating  $46,- 
017.64.  During  the  month  of  February  we  collected  22,212  bills, 
aggregating  $51,269.61.  The  total  number  of  bills  rendered  dur- 
ing each  of  the  three  months  mentioned  above  approximated 
39,000. 

Under  the  old  arrangement  the  consumer  paid  the  customary 
money  order  fee  of  five  cents  upwards,  according  to  the  amount 
of  the  bill,  in  addition  to  the  amount  called  for  by  the  bill  itself. 
Under  the  new  arrangement  the  gas  company  pays  to  each  of 
the  pay  station  agencies  a  fee  of  one-half  cent  for  each  bill  col- 
lected, regardless  of  the  amount  of  same.  The  agents  are  very 
enthusiastic  over  the  change  and  feel  that  it  has  been  an  exceed- 
ingly profitable  change  to  them. 

We  are  very  well  satisfied  with  the  results  50  far,  as  it  has 
greatly  relieved  the  congestion  in  our  office  on  the  last  days  of 
discount,  and  what  is  more  to  the  point,  meets  the  approval  of 
our  customers  by  making  it  convenient  for  them  to  pay  their 
bills  without  going  far  from  their  homes  or  places  of  business, 
and  without  any  a<lditional  expense  whatever.  We  certainly  feel 
that  we  are  warranted  in  standing  the  expense  of  the  sub-collec- 
tion agencies  on  account  of  the  relief  from  congestion  and  on 
account  of  the  advantage  to  our  customers. 


No.  408.  Are  gas  companies  warranted  in  standing  expenses 
of  sub -col  lection  agencies  ? 

S.  J.  Glass: — See  answer  to  No.  407. 

John  Fr.\nklin  : — See  answer  to  No,  407. 

J.  J.  Knight:— Gas  companies  should  have  no  sub-station 
agencies.  In  cities  of  over  roo,ooo  inhabitants  they  should  main- 
tain district  offices,  where  bills  can  be  paid,  complaints  made,  and 
appliances  shown  and  sold. 
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No.  409.  Is  it  not  desirable  to  read  meters  and  collect  bills 
at  more  than  one  period  in  the  month? 

Ihvin  Butterworth: — Yes,  at  least  in  cities  and  towns  of 
the  larger  size.  It  permits  the  employment  of  fewer  meter  read- 
ers, who  therefore  become  very  skillful  both  in  reading  meters 
with  a  minimum  of  errors  and  in  familiarizing  themselves  with 
the  location  of  the  meters  on  their  routes ;  and  it  relieves  the 
office  of  its  periodical  monthly  congestion  and  rush  of  work, 
enabling  the  office  force  to  give  better  and  more  satisfactory  atten- 
tion to  the  company's  consumers. 

Geo.  Kirk: — It  is  desirable  to  have  meters  read  at  various 
times  during  the  month. 

John  Franklin  : — Desirable  in  case  of  large  consumers. 

C.  J.  Fox :— No. 


No.  410.  Should  the  same  man  read  both  gas  and  electric 
meters  ? 

Irvin  Butterworth  : — Yes,  by  all  means,  for  the  sake  of 
economy  and  to  reduce  to  a  minimum  the  annoyance  to  con- 
sumers from  meter-readers'  visits. 

Geo.  Kirk:— Certainly,  especially  where  both  gas  and  electric 
are  in  same  premises. 

T.  R.  Beal: — No.  Where  there  are  two  departments  it  is 
found  desirable  to  let  each  stand  on  its  own  merits  and  have 
separate  force  of  employes  as  far  as  possible. 

John  Franklin: — Depends  upon  conditions. 


No.  411.  Should  meter  readers  and  other  similar  employes 
be  uniformed? 

Geo.  Kirk  : — Not  necessarily. 

John  Franklin: — Uniform,  cap  and  badge. 

J.  J.  Knight: — Meter  readers  should  be  uniformed, 

Carl  H.  Gr.\f  : — It  is  not  very  desirable  to  uniform  meter 
readers  and  other  similar  employes,  the  objection  being  that  the 
work  they  are  at  times  called  upon  to  do  niakes  it  difficult  to  keep 
the  uniform  neat  and  clean. 

B.  H.  Petley: — Meter  employes  and  other  similar  employes 
should  be  provided  with  identification  cards,  signed  by  an  officer 
of  the  company,  and  all  consumers  should  be  notified  that  such 
provision  has  been  made. 
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No.  412.  Is  profit-sharing  with  employes  desirable?  What 
results  have  followed  its  adoption? 

Irvin  Butter  worth  : — I  think  profit-sharing  by  a  gas  com- 
pany with  its  emplo>'cs  is  desirable,  if  for  no  other  reason  than 
that  it  raises  the  wages  of  its  most  faithful  employes  in  a  way 
that  incidentally  does  the  company  the  most  good,  by  inculcating 
in  the  minds  of  the  community  an  impression  of  the  company's 
fairness,  liberality  and  p repressiveness.  In  the  cities  where  it 
has  been  tried,  I  believe  that  this  has  been  the  most  important  re- 
sult that  has  followed  its  adoption,  the  direct  benefits  to  the 
emplojes  themselves,  or  to  the  company  from  increased  interest 
in  its  welfare  on  the  part  of  its  employes,  being  disappointingly 
slight. 

F,  W.  SroNii: — Yes;  men  take  an  interest.  Get  better  men, 
and  if  the  arrangement  is  such  that  it  depends  on  continued  ser- 
vice, the  better  men  stay  longer. 


No.  414.     Is  it  desirable  to  keep  the  office  open  evenings? 

F.  W.  Keli-ey: — Where  companies  require  their  consumer'; 
to  pay  bills  at  the  office,  it  is  desirable  to  keep  the  office  open 
evenings,  as  a  large  i)ercentage  of  the  consumers  cannot  conveni- 
ently arrange  to  call  during  the  day.  The  writer's  experience  is 
that  more  gas  appliances,  especially  water  heaters  and  gas  ranges. 
are  sold  in  the  evenings  than  during  the  day. 

B.  W.  PiiRKiNS:— <lur  experience  shows  that  it  is  desirable  10 
keep  open  evenings  a  portion  of  the  month,  as  many  will  visit 
the  office  who  are  occupied  during  the  day. 

V.  L.  Ei-bert: — Yes. 

C,  O.  G.  Miller: — We  believe  it  desirable  to  keep  our  office 
open  in  the  evenings,  we  have  always  one  man  looking  after  the 
pressure  and  one  or  two  men  ready  to  attend  to  any  work 
required  for  any  cause  by  the  consumers. 


No.  415.  Why  do  gas  companies  have  all  the  small  consumer^ 
and  the  electric  companies  the  large  ones  ? 

V.  L.  Elbert  : — There  is  no  reason,  with  the  lighting  appli- 
ances that  are  at  hand  these  days,  for  any  such  state  of  affair.-i 
in  any  gas  company  not  operating  an  electric  light  plant. 


Geo.  Kirk  : — We  have  them  both. 
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Freeport  Gas  Light  and  Coke  Company  ; — They  do  not  in 
Freeport. 

John  Franklin: — In  large  institutions  it  is  more  convenient 
to  have  electric  light  even  though  the  expense  is  greater — pay 
your  money  and  take  your  choice. 

C.  O.  G.  Miller: — The  gas  companies  do  not  have  all  the 
small  consumers  and  the  electric  companies  all  the  large  ones  in 
this  city. 

A.  H.  Humphrey  : — This  condition  does  not  exist  at  all  where 
gas  companies  are  active  in  looking  after  the  lighting  business, 
and  need  not  exist  in  any  case.  There  are  many  cities  where  the 
reverse  of  the  condition  stated  is  true,  also  many  cities  where 
gas  companies  having  an  electric  department,  are  pushing  "gas 
arc  lamps." 

No.  416.  What  special  policy  should  be  outlined  for  a  com- 
bined gas  and  electric  company  ? 

Irvin  Ruttehworth  : — This  is  a  much  more  difficult  question 
to  answer  than  would  at  first  appear.  In  a  general  way.  I  would 
say  study  carefully  the  costs  entering  into  the  various  branches 
of  your  service,  make  an  exact  analysis  of  them  and  so  ascertain 
what  each  class  of  service  costs  >ou.  Then  consider  in  connec- 
tion with  these  costs  the  prices  received,  or  which  could  be 
obtained  from  each  branch  of  the  service,  and  push  those  thai 
promise  from  these  considerations  the  greatest  amount  of  net 
earnings.  This  is  easier  said  than  done!  Ordinarily,  and  except 
under  exceptional  circumstances,  I  believe  that  a  combined  corn- 
any  can  now  make'more  money  by  lighting  the  city's  streets 
with  gas  instead  of  electricity:  by  cultivating  the  use  of  motors 
for  short-hour  service  or  variable  loads,  and  gas  engines  for  long- 
hour  service  at  full  loads;  and  other  things  being  equal,  by  culti- 
vating the  use  of  gas  engines  near  the  gas-works  and  of  motors 
near  the  electric  station,  when  the  two  are  remote  from  each 
other.  In  making  extensions  into  new  territory  the  gas  distribu- 
tion system  should  ordinarily  be  introduced  first,  postponing  the 
extension  of  the  electric  distribution  sj'Stcm  as  long  as  possible. 

T,  R.  Beal  : — The  two  departments  should  be  run  as  separate 
companies,  and  each  worked  against  the  other  in  competition  for 
all  new  business.  Existing  business  should  be  carefully  guarded 
by  its  department,  so  as  to  avoid  the  desire  on  the  part  of  the 
customer  to  change,  and  this  can  only  be  accomplished  by  good 
service  stimulating  both  departments  to  best  efforts. 
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J.  J.  Kmight: — The  special  policy  for  such  companies,  and  a 
poHcy  important  above  all  others,  should  be  to  see  to  it,  that  theit 
consumers  are  given  the  opportunity  to  avail  themselves  of  the 
latest  and  best  appliances  for  the  use  of  either  gas  or  electricity, 
and  on  as  favorable  terms  as  are  given  where  the  combination 
does  not  exist. 


No.  417.  Are  differential  rates  advisable,  and  on  what  basis 
should" differential  prices  be  made  ? 

Geo.  Kirk  : — Differential  rates  are  advisable. 

J.  J,  Knight: — Differential  rates  are  desirable.  Rates  should 
differentiate  on  2,000.  5,000  and  10,000  or  over  consumption,  and 
no  greater  charge  to  be  made  for  a  less  amount  of  gas. 

C.  O.  G.  Miller: — I  believe  the  consumer  using  from  100,000 
to  200,000  feet  of  gas  per  month  for  manufacturing  purposes  near 
the  center  of  consumption  or  in  a  factory  district  should  receive 
a  much  lower  rate  than  a  consumer  using  from  1,000  to  1,500  feet 
per  month  a  long  distance  from  the  place  of  inanufacture. 

Ernest  F.  Lloyd: — I  certainly  consider  differential  rates  to 
be  advisable  and  that  without  other  considerations  applying,  the 
price  of  each  should  be  fixed  by  competition  in  its  own  field. 


\o.  418.     How  do  taxes  of  gas  companies  compare  with  taxes 
of  other  corporations? 

Freeport  Gas  Light  and  Coke  Company: — About  60  per 
cent,  higher  in  Freeport. 

J.  J.  KsicHT : — As  a  rule,  my  observation  is  that  they  compare 

equitably. 


No.  419.  What  is  a  fair  rate  to  pay  for  taxes  per  1,000  feel 
sold? 

J.  J.  Knight  :^Gas  companies  should  be  known  as  liberal  tax- 
payers, not  tax  lighters.  My  observation  and  experience,  cover- 
ing a  number  of  years  and  quite  a  large  number  of  cities,  would 
seem  to  indicate  that  about  i  per  cent,  of  the  actual  cash  value  of 
all  property  is  about  the  average  for  all  taxes  collected  per  annum; 
that  at  this  rate  taxes  are  paid  without  complaint,  and  for  the 
most  part  all  are  willing  to  pay  their  fair  share;  that  where  the 
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amount  of  all  taxes  are  iess  than  this  rate,  the  taxes  arc  consid- 
ered low,  and  where  they  exceed  this  very  iimch  they  become 
burdensome. 

I  think  it  will  be  found  that  $4,000  per  I,ooo,ocx3  cubic  feet  of 
^s  sold  is  a  fair  average  basis  for  esticnaimg  the  actual  worth  of 
gas  proi>crties.  This  does  not  include  prospective  worth,  which 
should  not  lie  taxed,  and  this  would  indicate  that  about  4  cents 
per  1,000  cubic  feet  of  gas  sold  is  a  fair  rate  of  taxation  as  coni- 
|>ared  with  otiier  property. 


\'o.  420,  To  what  extent  should  we  encourage  schools,  col- 
leges or  corresoudence  schools  in  providing  gas  engineering 
courses? 

\'.  L.  KLiiKur  :^  )nly  to  the  extent  of  the  text-btx»k  education. 
The  practical  part  can  be  lx;tter  obtaine<I  with  the  gas  company. 
My  reasons  are  that  there  are  so  few  gas  companies  in  the  United 
Slates  that  a  great  many  disappointments  are  liable  to  occur  to 
students  in  not  obtaining  positions  they  have  best  filled  them- 
selves for.  and  the  opportunities  are  few. 

T.  R.  I'eai,  : — Every  encouragement  should  1k'  given.  We  all 
know  how  diffictdt  it  is  to  secure  men  fitted  for  any  branch  of  the 
business,  and  should  be  willing  to  assist  in  the  education  of  those 
who  are  ambitious  to  learn,  as  it  will  surely  result  in  great  benefit 
to  the  industry  at  large,  if  not  always  for  our  personal  benefit. 
Also  we  all  know  how  difficult  a  technical  education  is  to  acquire 
without  proper  and  systematic  guidance.  . 

Fkeeiiirt  Gas  Lkuit  and  Coke  Company  : — To  the  fullest 
extent. 


\o.  421.  Is  it  good  policy  on  the  part  of  a  gas  company  mak- 
ing free  connections  for  its  patrons,  to  limit  such  free  connections 
to  gas  appliances  only  as  are  manufactured  in  its  own  home  city' 

Mastix  SiMrso.v  ; — 1  should  say  most  certainly  not.  The  free 
service  is  a  great  feature.  Its  object  is  that  of  profit  to  the  com- 
pany. The  company  generally  had  a  liard  enough  fight  ujider  tlic 
usual  conditions  without  trying  to  pull  throiigli  all  the  minor 
manufacturing  establishments  of  the  city  in  which  it  operates. 

Freeport  Gas  Lh;ht  and  Cokk  Comi-a.nv: — Xo. 
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C.  O.  G.  MiLLEK : — I  think  it  is  not  good  policy  on  the  pnrt  of 
gas  company  making  free  connections  for  its  patrons,  to  liiiiu 
such  free  connections  to  gas  appHances  only  as  are  manufactured 
in  its  own  home  citv. 


No.  423.  Who  has  tried  profit-sharing  with  employes  and  witti 
what  success'  What  are  the  objections  to  inaugurating  such  a 
system  ? 

Mastin  Simpson  : — T  do  not  believe  in  profit-sharing  for  em- 
ployes, although  I  have  never  tried  such  a  plan  with  them  and 
would  not  enter  into  an  agreement  that  would  obligate  the  com- 
pany in  its  position  towards  the  men  that  did  not  on  the  other 
hand  obligate  the  men  to  the  company  for  misconduct,  careless- 
ness, etc.  I  have  yet  to  find  a  class  of  men  who  live  up  to  their 
obligations  in  the  same  manner  that  they  exact  from  the  company. 


Xo.  423.  Is  it  more  flesirable  and  profitable  to  sell  gas  for  one 
price  for  fuel  and  light,  where  consumption  for  same  is  about 
equal,  than  lo  establish  differential  rates? 

Freki-ort  Gas  I,h;ht  .\nd  Coke  Company: — One  price  only. 

(lEO.  MacMim.an  . — More  expensive,  but  more  desirable  to 
establish  two  meters  and  two  prices. 

C.  <-).  G.  Mili,f.r: — I  think  it  somewhat  desirable  to  sell  gas  for 
a  uniform  price  for  liij^it  and  fuel  where  the  consumption  is  about 
equal. 


Xo.  425.  Has  any  comi)any  supplying,  sav,  6.000  consumers, 
trietl  the  continuon«  meter-reading  system?  What  success  have 
they  had  ? 

Geo.  M.vcMii.i.as*: — Our  company  was  doing  this  with  our 
electric  melers,  but  has  discontinued  it. 


No.  42O.  fs  it  ttie  desire  of  gas  companies  as  a  whole  to  adqrt 
a  straight  reading  metcr-dia!,  if  a  reliable  one  can  be  furnished 
at  a  reasonable  cost? 


No.  451.  What  is  your  \xx  capita  consumption?  What  per 
cent,  is  lighting  and  what  heating  ?  What  is  ratio  of  increase  in 
last  decade? 
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E.  W.  Perkins  : — Our  consumption  is  2^60  feet  per  capita,  45 
per  cent,  for  lighting,  55  per  cent,  for  fuel.  The  percentage  of 
increase  over  the  year  previous  is  24  per  cent. 


No.  452.  Did  you  ever  know  of  a  gas  holder  being  exploded 
by  being  struck  by  lightning? 

B.  W.  Perkins  :— No. 
V.  L.  Elbert  :— No. 

E.  M.  OsBORN : — No.  We  think  such  a  thing  would  be  impos- 
sible. If  such  a. thing  were  to  happen,  though  we  doubt  it  cou!d, 
as  we  have  never  heard  of  it  in  our  experience,  the  iron  in  the 
tank  forming  a  good  conductor,  as  well  as  a  large  one,  would 
carry  off  the  current  of  electric  fluid  sufficiently  rapid  to  avoid 
any  danger  from  the  strike. 

Geo.  Kirk  : — No  lightning  in  California. 

Freeport  Gas  Light  and  Coke  Company  : — No. 

Alfred  E.  Forstai.l  :■ — -Reference,  A.  G.  L.  A.  Proceedings,. 
Vol.  18.  page  234. 

C.  J.  Fox: — No. 


No.  453.  Why  do  some  contractors,  in  building  large  purifier 
covers,  where  a  water-seal  is  used,  build  the  tops  rounding  instead 
of  flat  ? 

Henry  G.  Morris  : — The  practice  of  making  the  tops  of  puri- 
fiers curved  instead  of  flat  is  owing  to  the  desirability  of  prevent- 
ing leakage  of  rivited  joints,  which  would  be  liable  to  be  caused 
by  the  change  of  form  due  to  the  pressure  of  gas,  as  well  as  to 
make  a  rigid  structure  which  would  bear  lifting  from  four  points 
without  unnecessary  distortion. 

B.  H.  Petley: — I  beHeve  that  it  is  better  to  build  the  tops  of 
purifier  covers  rounding  instead  of  flat  because  a  greater  degree 
of  stiffness  is  thus  obtained  at  slightly  increased  cost. 

Geo.  MacMillan  ; — Probably  for  stiffening  and  securing  more 
room  from  oxide.  Tried  both  and  have  found  little  or  no  differ- 
ence in  practice. 

Ernest  F.  Li^yd; — The  building  of  covers  with  rounded  or 
flat  tops  is  in  common  practice  largely  a  matter  of  taste.  From 
the  engineering  standpoint,  however,  covers  should  be  rounded 
or  flat  according  to  the  method  in  which  the  engineer  resolves  the 
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pressure.  If  the  stiffeiiinfr  member  is  to  l>e  regarded  as  a  beam, 
it  should  be  straight  or  flat :  if  the  pressures  are  to  resolve  into  a 
tfiisilc  strain,  it  slionld  lie  curved,  but  in  such  case  to  take  advant- 
ag-e  of  tlie  lesser  section  of  material  thereby  required,  the  emis 
should  be  secure<l  fn>iTi  drawiup  together  in  brackets.  This  is  dk! 
generally  done,  hence  the  curved  beam  i^  weaker  than  the  flat. 
Properly  constructed,  the  flat  beam  relieves  the  sides  of  the  bo.xe> 
of  any  strain  ami  less  gas  is  lost  in  removing  the  covers. 


No.  454.  Should  there  not  he  a  universal  rule  as  to  the  direc- 
tion in  which  gate  valves  should  be  turned  in  order  to  open  ami 
close  them  ?  In  other  words,  should  not  such  valves  be  made  tn 
close  when  turned  to  the  right,  as  is  the  case  with  steam  valves? 

Masti.v  Siiii'.sox  :^I  iK'lieve  it  is  generally  acknowledged  thai 
all  the  valves  in  the  gas  sy.stem  should  operate  in  one  direction  to 
avoid  against  acciilent.  so  that  a  test  will  prove  whether  a  rahc 
is  open  or  shut  by  a  simple  turning  of  the  same.  It  had  never 
occurred  to  me  before,  but  it  now  appeals  to  mc  to  have  all  iht 
valves  work  one  way,  say  ga.s  to  the  left  and  all  the  steam  valves 
operate  the  other  way.  If  any  (|uestion  should  arise  as  to  the 
valve  a  simple  twist  of  the  hand  would  indicate  whether  it  is  a 
steam  or  gas  valve. 

Geo.  K[rk: — There  should  be  a  uniform  rule. 

Prrkport  Gas  Lri;nT  and  Coke  Company: — Yes. 

B.  H.  Pktlhv  -.—i  believe  that  we  are  all  united  on  the  oplmm 
thai  all  gas  valves  should  be  made  to  operate  the  same,  closing  b? 
turning  to  either  the  right  or  left.  My  individual  opinion  is  that 
thev-  should  close  by  turning  to  the  right,  as  is  most  common  with 
all  c)ther  valves  and  is  most  generally  known. 

(iKO.  ^Iac MiLLA.v  : — Yes. 

pRAXK  Hki.f.N'  :— There  should  be  a  universal  rule  as  regaHs 
the  opening  and  closing  of  all  valves.  I  believe  all  valves  should 
turn  to  the  right  to  close.  If  this  is  not  true  of  all  valves  in  use  it 
will  he  necessary  to  refer  to  office  records  to  determine  which  way 
to  turn  each  particular  valve.  Occasions  will  arise  when  valves 
should  be  opened  or  closed  immediately,  and  records  will  not  be 
available  for  instant  use.  I  refer  particularly  to  valves  in  the 
grfiunds.  We  have  many  such  valves  on  our  natural  gas  system, 
and  I  have  known  confusion  and  consequent  delay  resulting  from 
inability  to  determine  whether  the  valve  was  a  right  hand  valw 
or  a  left  hand  valve. 
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Ermcst  F.  Llovd: — Valves  should  unqiiestionahly  all  close  by 
turninfi  to  the  right,  excepting  in  works  where  the  left-closing 
valve  has  been  originaliy  a(lo[)tcd,  and  where  the  confusion  of 
clianginp  would  Ik  worse  than  to  continue  havinj;  tht-ni  all  wrong. 
The  be.'Jt  reason  which  I  have  so  far  seen  advanced  for  the  left- 
closinR  valve  is  the  opinion  of  a  very  iiromincnt  manufacturer, 
appended : 

"In  rejjard  t(3  the  way  valves  open,  alt  valves  open  to  the  left 
except  l)ell  and  water  valves.  Just  why  this  particular  form  of 
valve,  which  is  usually  placeil  5  or  fi  feet  tmderyround,  should 
open  contrary  to  other  valves  which  are  ahove  jfTOund  and  in  plain 
sipht.  is  one  of  those  mysteries  which  has  never  been  explained. 
If  you  should  order  bell  and  gas  valves,  we  should  not  think  to  ask 
which  wav  thev  opened,  for  thcv.  like  the  llansjed  valves,  open 
u>  the  left';- 

Xo.  455.  Why  not  build  rectanjiidar  holders  and  tanks  (when 
using  steel  tanks)  instead  nf  round  ones,  for  the  sake  of  economy 
of  ground  space? 

Hknrv  (j.  MoKiii-;: — It  is  only  iiecisi-ary  lo  say.  in  answer  to 
this  t|uestion.  that  a  rectangular  tank  is  not  a  stable  form,  as  is 
the  case  of  the  circular  one. 

(If-o.  .\I.\c-Mjr.i.AN:— The  rectangular  form  will  economize 
ground  space,  no  doubt,  bnt  it  would  probably  increase  cost  of 
holder  construction  more  than  difTerence. 

F.RNKST  F.  Li.ovn: — .A.  circular  bolder  is  self-contained,  a  rec- 
tangular one  is  not,  and  the  inconvenience  and  ciist  of  bracing  it 
w<iuld  greatly  exceed  the  value  of  the  ground  space  saved. 


No.  456.  What  are  the  relative  measurements  as  regards 
water  and  mercury  in  pressure  gage? 

B.  II.  P[:t[,ky: — The  specific  gravity  of  mercury  is  [^..S'ffi 
times  the  specific  gravity  of  water :  therefore  knowing  the  pressure 
in  inches  of  mercury,  the  corresponding  i)ressure  in  inches  of  water 
can  readily  be  determined  by  nudtiplying  by  13.596. 


Xo.  45".  What  is  meant  by  "tenths'"  and  "ounces."  also  what 
basis  is  taken  to  arrive  at  these  pressures,  on  any  U-pressure  gage, 
such  as  the  "Thorpe?" 


dovGoOi^Ic 


58a  OHIO  GAS  LIGHT  ASSOCIATION 

W.  H.  Barthold:— This  is  probably  understood  by  everybody, 
but  will  say  that  a  pound  of  pressure  will  raise  the  water  in  a  U- 
gage  27.77  inches.  An  ounce  of  pressure,  one-sixteenth  of  this, 
or  about  1.74  inches. 

R.  H.  Petlev  : — One-tenth  inch  of  pressure  as  shown  by  the 
U-gage,  is  the  presstire  applied  to  the  surface  of  water  on  one  side 
of  the  U-tube  in  order  to  raise  the  water  in  the  other  side  one-tenth 
of  an  inch ;  27.7  cubic  inches  of  water  weigh  i  pound,  or  a  column 
of  water  with  area  equal  to  i  square  inch  and  27.7  inches  high 
is  equivalent  to  i  pound.  One  ounce,  then,  would  be  one-sixteenih 
of  27.7  inches,  or  i.j;^  inches  of  water. 


Xo.  458.  What  are  the  advantages  of  two-stage  compression 
in  Pintsch  plants? 

J.  A.  Dixon  : — The  only  advantages  we  have  ever  obtained 
from  two-stage  compression  of  gas  is,  where  large  amounts  of 
gas  are  to  be  compressed  it  gives  an  economy  of  floor  space  and 
reduces  the  investment  in  compressors. 


Second  D.iy.^Mokning  Session. 

The  Association  met  at  g  130  .\.  M. 

TiiK  PuKsiiir.NT: — Gentiemen,  the  first  pajKjr  on  the  prt^ram 
this  morning  is  "Domestic  I-feating  by  Gas,"  by  Donald  McDonald. 

DoN.vLD  McDon.\ld: — I  think  it  is  only  dne  respect  to  the 
Association  for  me  to  say  that  I  did  not  prepare  this  article  as 
a  paj»er,  but  merely  as  a  forecast  of  what  my  remarks  would  be 
in  a  general  discussion  of  this  subject,  1  say  that  because  I  have 
not  attempted  to  cover  the  subject,  but  only  to  cover  a  very  small 
part  of  it  and  I  expected  that  others  who  woukl  succeed  me  would 
cover  it  more  thoroughly. 

DOMESTIC  HEATING  BY  G.AS. 

IMJX.VIJ)   m'pON.VM). 

The  sale  of  gas  for  domestic  heating  opens  up  a  field  which 
if  worked  with  great  energy  and  without  great  discretion,  will 
overtax  the  plant  of  any  gas  conqjany  for  a  few  da\-s  in  the  year, 
and  will  result  in  very  little  income  for  the  rest  of  the  year.  It 
will  al.so  result  in  such  dissatisfaction  on  the  part  of  the  consumers 
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that  tile  business  gained  will  soon  be  lost.  On  the  other  liand,  if 
the  field  is  worked  with  thoiightfulness  and  discretion  it  will  prove 
a  very  profitable  one,  and  the  ultimate  sales  will  be  larger  than 
those  which  are  made  for  illuminating  purposes  in  the  same  city. 
The  first  thing  to  be  considered  is  the  price. 

The  price  must  be  made  low  enough  not  to  compete  with 
coal,  but  to  allow  the  gas  to  be  used  in  those  places  where  coal 
will  not  do  nearly  as  well.  In  my  own  opinion  60  cents  per  1,000 
cubic  feet  for  a  good,  clean  gas  of  650  heat  units  is  about  the  top 
limit.  If  the  price  can  be  made  lower,  the  sales  will  be  very  much 
larger. 

The  next  most  important  point  is  the  use  to  which  the  gas  is 
to  he  put  by  the  consumer.  It  is  the  poorest  sort  of  policy  for  a 
gas  company  lo  encourage  the  |)eop!e  to  attempt  to  use  the  gas 
for  purposes  for  which  it  will  not  answer.  It  must  result  in  great 
dissatisfaction  and  distrust  on  the  part  of  the  consumer,  an<l  after 
pa>ing  a  few  large  bills  all  such  uses  are  sure  to  be  abandoned. 
No  gas  company  wants  the  whole  of  the  heating  of  any  house. 
What  you  do  want  is  the  mild  weather  heating — fires  which  will 
be  used  in  the  spring  and  fail  and  will  be  lighted  rarely,  if  at  all, 
during  the  winter.  If  the  people  are  correctly  informed  from  the 
beginning  the  price  of  the  gas  will  itself  take  care  of  this  matter. 
Gas  at  60  cents,  or  even  at  50  cents,  is  much  too  expensive  for  a 
constant  fire.  It  is,  however,  quite  economical  and  quite  con- 
venient when  it  is  used  in  a  house  where  the  principal  heat  is 
derived  from  a  furnace,  and  where  the  gas  is  only  used  as  a  sup- 
plement to  the  furnace,  or  when  the  weather  is  too  warm  to  have 
the  furnace  lighted.  This  sort  of  use  will  result  in  an  almost 
steady  demand  from  7  o'clock  in  the  morning  until  9:30  at  night: 
There  is  Hkcly  to  be  enough  places  where  gas  is  the  only  heat  and 
which  will  burn  large  amounts  in  very  cold  weather  to  make  up 
for  those  places  in  which  the  use  of  gas  is  abandoned  entircl>-  when 
the  weather  is  cold  enough  to  light  the  furnace. 

A  gas  fire  in  a  dining-room  is  a  very  desirable  one.  It  is  sure^ 
to  be  lighted  three  times  a  day,  an<l  being  used  only  at  meal  hours, 
the  cost  is  not  more  than  consumers  arc  \villing  to  pay.  Where 
there  are  no  furnaces  in  the  houses  a  great  deal  of  gas  can  be  sold 
by  encouraging  persons  to  do  their  principal  heating  with  an 
anthracite  stove,  and  their  local,  supplementary  and  warm  weather 
heating  with  gas.  In  the  humbler  class  of  hou.ses  a  good  trade 
can  be  worked  up  by  arranging  to  place  gas  stoves  in  the  .same 
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rnoins  where  there  are  ccial  fires  or  other  means  of  heating.  Many 
(lays  will  come  when  it  is  not  convenient  to  use  the  coal  fire  am! 
when  the  gas  stove  will  be  lightei!.  On  the  other  hand,  when  the 
weather  is  steadily  cold  and  the  company  probably  needs  fra,* 
even  more  than  it  needs  money,  these  stoves  are  not  likciy  to 
be  lighted  at  all. 

The  next  most  ini[W)rtant  qnestion  is  the  fixtnres  in  which  the 
gas  is  to  lie  bnrned.  Where  the  heating  is  temporary  and  supple- 
menial,  an  open  front  stove  withont  a  fine  is  the  best.  The  iJaini' 
is  able  to  take  all  the  air  that  it  needs,  the  combustion  ought  to  be 
complete,  and  nothing  will  be  prorliiced  except  carbonic  acid  and 
water.  The  ventilation  of  the  olher  fires  will  easily  carry  these 
away.  If  gas  ra<liators  or  other  closed  heaters  are  used  the  cijien- 
ings  which  snjiply  air  are  a])t  to  become  closerl  up,  the  combustion 
becomes  smothered  and  hence  ineompletc,  and  the  result  is  car- 
bonic oxiile.  acrolene,  and  many  other  siib.'^tances  for  which  iht 
chemists  have  learned  names,  but  for  which  common  people  use 
the  (inly  short  word,  "stink." 

Where  the  gas  is  the  only  source  of  heat  and  the  room  is  orcu- 
pied  a,>;  a  beil  chamber,  it  is  much  better,  although  somewhat  more 
exix'iisive.  to  use  a  closed  heater  provided  with  a  good  flue.  Such 
a  heat  must,  however,  meet  many  verv  rigid  conditions,  othcnvise 
the  flue  connection  will  be  worse  than  useless,  First  of  all  the 
flue  must  be  so  o])en  and  must  run  so  high  that  a  down  draft 
through  it  will  Ix'  an  impossibility.  \  few  seconds  of  down  draft, 
carrying  with  it  a  load  of  carbonic  acid  and  nitrogen,  will  put  out 
the  fire,  and  the  flue  l)ccoming  cold,  the  <lown  draft  will  continue 
and  the  apartment  become  full  of  gas.  No  flue  at  all  is  much  bet- 
ter than  this.  The  stove  must  also'be  so  constructed  thai  no 
mure  air  is  drawn  through  it  than  is  neces.sary  to  burn  the  gas, 
otherwise  there  will  be  a  great  waste  of  heat  up  the  chimney. 

The  amount  of  air  refpiired  to  burn  the  gas,  if  it  is  cooled  to 
300  degrws  before  it  reaches  the  chimne\',  will  only  carry  away 
with  it  about  5  per  cent,  of  the  heat.  Closed  stoves,  however,  as 
generally  constructed,  send  up  the  chimney  anywhere  from  zo  per 
cent,  to  80  per  cent,  of  the  heat  produced  by  the  gas.  Any  device 
which  sends  a  part  of  the  products  of  combustion  up  the  chimney 
and  the  rest  of  it  into  the  room  is  simple  folly.  The  part  which 
reaches  the  chimney  is  no  better  and  no  worse  than  the  part  which 
is  put  into  the  room,  and  unless  care  is  taken  to  send  all  of  the 
products  of  combustion  up  the  chimney  it  is  much  more  sensible 
not  to  send  anv  of  them. 
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I  have  seen  aiifl  lieard  many  learned  discussions  as  to  tlic 
question  of  whether  a  hiniinoiis  flame  or  a  blue  flame  produces  the 
most  heat.  Nearly  all  salesmen  and  dealers  of  gas  stoves  will 
insist  that  the  jiarticular  burner  which  they  arc  advocating  pro- 
duces a  great  deal  more  heat  than  any  other  burner.  Of  course, 
any  chemist  or  any  engineer  knows  that  if  the  combustion  is  com- 
plete, and  all  the  products  of  combustion  escape  into  the  room  lo 
be  healed,  the  room  receives  all  of  the  heat  due  to  the  combustion 
of  the  fuel,  aiul  no  amount  of  ingenuity  can  increase  this  by  i  per 
cent.  If  the  combustion  is  not  complete  the  odor  will  be  so  vile 
that  no  one  will  tolerate  it.  In  other  words,  in  this  class  of  stoves 
the  efficiency  is  ahuost  always  100  per  cent,  and  need  not  be  con- 
sidered at  ail  in  selecting  them. 

I'roni  the  stand]ioint  of  the  gas  company  the  field  is  a  very 
desirable  one.  but  before  entering  it  the  manager  must  inform 
himself  thoroughly  and  must  be  equipped  with  the  knowledge, 
the  energy  and  the  patience  to  steer  his  customers  clear  of  the 
mimerous  mistakes  into  which  they  are  likely  to  be  led  in  the 
absence  of  such  guidance.  The  gas  healer  is  still  in  the  process 
of  evolution;  the  jwrfect  one  has  not  yet  been  made.  It  is,  tl^-re- 
fore,  quite  dangerous  to  recommend  any  special  make  or  pattern. 
It  is  much  easier  and  much  wiser  to  confine  one's  efforts  to  keeping 
out  those  heaters  which  are  constructed  on  false  principles  or 
which  are  sokl  on  false  representations  and  lo  recommend  an<l 
endeavor  to  introduce  those  which  are  cunstrncted  on  scientific 
principles  and  sold  without  misrepresentation. 


Mr.  WiiYSM.i. : — I  agree  with  the  writer,  in  the  statement  that 
it  is  belter  to  permit  all  of  the  products  of  combustion  to  remain  in 
the  room,  rather  than  to  attempt  to  send  a  portion  of  them  out. 

F.  H.  S1il^!.^"(^^" : — The  paper  is  so  general  in  its  sentiments 
and  we  are  so  generally  educated  in  accordance  with  these  senti- 
ments that  it  is  rather  hard  to  give  any  concrete  data  that  would 
help  very  much  in  the  discussion,  i  fear.  It  seems  to  me  in  connec- 
tion wilJi  heating  by  gas  it  might  be  of  interest  to  bring  out  the 
experience  of  the  past  season  as  a  result  of  abnormal  coal  condi- 
tions. In  the  East  we  have  Iwen  especially  affected  by  the  scarcity 
of  anthracite  coal.  Probably  that  <lifiiculty  diminished  accnrrling 
to  the  distance  from  the  anthracite  field,  generally  speaking.  At 
the  same  time  I  understand  in  this  section  the  conditions  were  verv 
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abnormal  the  past  winter,  and  I  should  think  it  would  be  of  a 
great  deal  of  interest  to  put  on  the  records  of  this  Association  how 
mnch  increase  in  business  may  be  attributable  to  such  unusual  coal 
conditions,  which  perhaps  recur  from  time  to  time.  We  hope, 
however,  that  their  recurrence  may  be  at  very  infrequent  cycles 
in  one  respect,  although  if  they  should  recur  often  enough  to 
greatly  increase  our  heating  trade,  we  might  stand  our  other 
troubles  with  a  little  more  ecjuanimity.  In  Pennsylvania,  taking 
as  a  basis  a  numl^er  of  companies  with  which  I  am  connected,  we 
attributed  about  20  per  cent,  increase  in  business  to  the  direct 
effects  of  scarcity  of  anthracite  coal.  The  cooking  season  was 
prolonged  almost  up  to  Christmas,  and  as  a  result  of  these  ab- 
normal conditions  we  put  out  more  gas  in  September  in  the  com- 
panies with  which  I  am  connected,  than  in  August.  October 
almost  held  to  that  level,  and  N'ovember  fei!  off  but  little.  We 
feel  that  we  are  20  per  cent,  ahead  on  actual  output.  On  the  other 
hand,  of  course,  was  our  cost  for  fuel  on  the  higher  scale  of  prices. 
The  contlition  of  having  to  both  cook  by  gas  and  heat  by  gas  rather 
than  b>'  hard  coal,  led  to  a  good  deal  of  re-discussion  of  the  old 
quesion  of  gas  heating  and  experiments  along  that  line.  A  num- 
ber of  efforts  were  made  to  galvanize  old  heaters  thrown  aside  in 
the  cellar,  and  clap  on  ordinary  water  heaters  which  were  used  for 
the  kitchen  boiler,  in  batteries  of  two.  three,  four  and  five,  to  hot 
water  radiators  for  house  heating,  but  the  time  of  use  was  so 
transient  and  the  conditions  so  irregular  that  no  particular  data, 
so  far,  has  been  obtainable  as  to  the  results  upon  which  we  could 
rely  as  a  basis.  I  think  it  would  be  of  interest  if  any  one  here 
conld  tell  us  of  any  particular  heating  by  gas  in  lieu  of  the  ordinary 
hard  coal  during  the  past  winter,  and  furnish  any  new  information 
or  new  data  which  are  available  on  that  old  conundrum  which  we 
ail  hope  to  reach  and  solve  some  day,  but  which  has  not  as  yet  been 
solved.  With  the  general  .sentiments  of  Mr.  McDonald's  paper  1 
heartily  agree.  I  think  we  woiikl  be  very  poor  gas  men  if  we  did 
not  agree  with  the  general  policy  of  putting  out  only  those  stoves 
wiiich  are  satisfactory,  and  that  we  know  are  satisfactory  and  stop, 
to  the  extent  of  our  power,  the  putting  out  of  merely  temporary 
devices  whaie  chief  effect  is  to  run  up  quick  and  large  bills.  They 
arc  the  worst  kind  of  l>oomerang  that  we  caii  encounter. 

Mk.  ricHsoNs:— I  have  only  one  suggestion  to  make  on  this 
subject.  The  market  is  flooded  with  all  kinds  of  heating  stoves; 
very  few  of  them  have  any  decent  efficiency.    The  ordinary  heating 
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stove  sold  for  artificial  gas  is  used  only  intermittently.  It  is  not 
used  to  any  gfreat  extent.  It  is  used  simply  a  very  short  time  and 
then  turned  out,  and  my  belief  is  that  a  little  star  burner — and  the 
smaller  the  stove  the  better — is  the  most  economical  stove  and  the 
best  in  the  long  run  for  the  gas  man, 

I  believe  the  gas  companies  should  take  up  that  part  of  the 
business  and  sell  these  stoves  so  cheaply  that  the  department 
stores  will  not  touch  them.  I  think  we  should  decide  on  some 
goofl  stove— make  a  test  of  different  stoves  and  decide  on  some 
good  stove — and  then  sell  the  stove  so  cheaply  that  department 
stores  cannot  afford  to  handle  them.  They  will  buy  anything  that 
they  can  buy  cheaply  and  it  is  an  absolute  detriment  to  the  trade 
to  have  some  stoves  put  on  the  mraket  which  are  now  offered  for 
sale.  I  think  more  harm  than  goo<l  is  done  in  the  market  with 
those  cheap  stoves. 

Mr.  DoiiKRTv: — I  desire  to  hear  from  our  President.  He  is 
in  a  better  position  to  give  information  on  this  subpect  than  any- 
iKidy  else  and  I  suggest  that  Mr.  Mcllhenny  take  the  chair  and 
that  the  President  go  downon  the  floor  of  the  convention  and 
give  us  a  good  long  talk. 

\'ice-President  Mcllhenny  then  assumed  the  chair. 

PKESinENT  Ani>ki:ws: — As  you  probably  know,  we  have  a 
coke-oven  plant  at  Hamilton.  ().,  and  we  have  a  great  deal  more 
gas  for  illuminating  purposes  than  a  town  the  size  of  Hamilton 
would  ordinarily  demand  or  ref|uire.  This  led  us,  of  course,  to  take 
up  the  question  of  <listributing  the  gas  for  heating  purposes,  as 
well  as  illuminating,  to  a  larger  extent  that  it  was  ordinarily  used 
heretofore.  In  carrying  out  that  i>o3icy  we  startcil  this  last  fail 
by  equipping  probably  20  houses  with  gas  under  their  furnaces. 
W'c  used  every  kind  of  furnace  wc  could  find  :  hot  water,  steam 
and  the  various  kinds  of  hot-air  furnaces,  together  with  one  of 
the  well-known  type  of  hot-air  furnaces,  gotten  up  by  an  eastern 
concern  for  gas  only.  The  results  have  been  what  we  cxpecte<l 
in  the  waj-  of  consimiption  of  gas.  Thcv  used  all  we  ha<l  for  them 
and  some  more  in  a  good  many  of  the  places.  Fn  my  own  resi- 
dence I  put  in  a  hot-air  gas  furnace  and  I  found  that  in  a  house 
of  alxiut  30,000  cubic  feet  capacity  (about  a  14-room  hou.se).  in 
January,  which  was  our  coldest  month  this  year,  the  consumption 
averaged  about  5,000  feet  per  day.  We  used  a  hot-air  furnace  and 
the  general  type  in  use.  The  consumption  ran  as  high  as  S.OOO 
feet  per  day.     With  hot  water,  taking  the  same  class  of  house 
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as  a  basis,  the  nuismnptiim  s(.'eine<l  to  he  alxiut  two-thirds  of  wliar 
the  hot-air  furnace  used.  In  other  words,  the  proposition  figured 
out  that  we  }^ot  Ix-t^veen  6  and  8  cents  per  l,ooo  for  our  gas  for 
this  purpose,  and  that  of  course  is  out  of  the  question  except  (or 
ex]>erimental  puqioses. 

iSow,  in  another  class  of  houses,  from  three  to  five-riiiiiii 
houses,  we  took  the  ordinary  inside  stove,  put  tlie  burner  in  ihf 
base,  filled  it  with  refuse,  and  with  this  apparatus  we  got  fairly 
good  results.  I  think  I  can  safely  say  the  f;as  will  net  us  about 
25  cents  per  i,oa>  thnmgh  these  stoves,  and  supply  the  consumer 
at  a  price  at  which  they  can  afford  to  use  it — they  can  afford  lo 
pay  25  ceiUs  for  gas  under  such  conditions,  using  it  the  ji-ar 
around  in  an  inside  stove. 

( )f  course  by  the  use  of  such  a  stove  widi  a  dnun  attad'ed, 
extending  ii]>  to  the  second  tloor.  we  could  heat  two  floors  al  the 
saiiK-  time.  This  would  naturally  save  a  good  deal  of  heat,  which 
would  otherwise  he  lost  or  wasted.  Heating  by  means  of  a  fur- 
nace and  the  niaintenaiice  of  the  ordinary  temperature  in  ibe  house 
we  find  the  peojilc  cannot  afford  to  pay  a  fair  price  for  the  i,'as. 
When  J  say  a  fair  price.  1  mean  a  fair  price  for  heating;  but  for 
the  smaller  houses,  used  in  the  way  I  have  indicated.  1  think  it 
can  l)e  utilized  and  this  field  will  be  developed  very  largely  this 
.snnmier  and  ihe  following  winter.  I  agree  thoroughly  with  what 
Mr.  McDonald  says,  that  it  is  out  of  the  «]uestion  for  a  fjas  man 
to  try  to  sn])ply  gas  throughout  the  winter  in  a  large  house,  ^"ou 
will  find  that  the  most  desirable  consumption  is  the  spring  and 
fall  consumption  in  houses  of  meilium  .size  and  as  auxiliary  heal- 
ing in  larger  houses,  where  thev  have  ftirnaces  and  ecjuipnieiits 
of  that  kind.  Simiming  up  our  e.xperience,  I  wouhl  say  thai  to 
get  a  fair  result  with  fuel  gas,  it  will  be  necessary  to  sell  that 
gas  in  the  neighhorbo(Ml  of  50  or  (Jo  cents,  as  Mr,  ^IcDonald  has 
indicated,  in  order  to  get  the  people  to  use  it  to  any  great  extent. 

Ml*.  McIliiicn.vy  ; — I  think  Mr.  McDonald  has  given  a  very 
good  line  of  conduct  for  gas  companies,  in  recommending'  gas 
heaters  in  this  latitude,  I  think  it  is  the  best  policy  for  a  gas  com- 
pany to  recommend  heaters  for  auxiliary  use  for  fall  and  spring 
consumption,  both  for  the  reason  that  if  the  gas  were  used  entirely 
for  heating  pur]xises.  it  wotdd  be  imposing  conditions  upon  the 
gas  company  with  which  we  might  not  be  able  to  cope,  and  also 
for  the  reason  that  the  common  people  could  not  afford  to  pay  for 
the  amoimi  of  gas  which  would  be  reqiiired  at  any  price  which 
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it  would  pay  the  company  to  sell  it  for.  At  the  same  time  while 
the  very  general  introduction  of  gas  heating  stoves  for  fall  and 
spring  use  will  have  the  effect  of  increasing  the  maximum  demand, 
in  the  exceeding  cold  weather  during  the  winter,  very  many  of 
these  appliances  will  be  used,  so  that  the  gas  must  exhibit  a  very 
great  fluctuation  in  the  amount  of  gas  which  may  be  called  for. 
-Many  of  the  heating  stoves  will  be  used  in  exceedingly  cold 
weather  in  parts  of  the  house  which  arc  not  otherwise  adetjuately 
heated  or  which  are  not  specially  heated  at  any  time. 

In  localities  south  of  this,  or  in  the  southern  part  of  the 
I.'nited  States  gas  companies  can  successfuUy  advocate  the  use 
nf  gas  for  heating  purposes  all  the  year  around,  so  far  as  being 
economical  to  the  consumer  is  concerned.  The  weather  being 
milder,  the  necessity  for  their  use  is  not  so  often  demanded  and 
il  is  not  such  a  serious  item.  One  company  with  the  affairs  of 
which  I  am  familiar,  docs  a  very  large  business  in  the  sale  of  fuel 
gas,  They  heat,  practically,  every  church  in  town,  entirely  with 
gas  and  do  it  advantageously  for  the  company  as  well  as  the  con- 
sumer. It  requires  but  little  attention  ami  altogether  it  has  been 
a  great  success.  That  same  condition  will  not.  however,  hold  good 
in  the  latitude  of  Ohio. 

I  befieve  that  in  the  course  of  time  the  makes  of  stoves  will 
be  improved  so  that  while  heating  the  room  they  will  bring  in 
fresh  air  at  the  .same  time,  fn  fact,  this  winter  I  saw  a  stove  which 
was  lieing  tried  and  which  brought  a  certain  amount  of  fresh 
air  into  the  room  and  took  all  the  products  of  combustion  out  of 
the  room:  apparently  it  was  very  efficient  as  the  heat  in  the  outlet 
tube  was  very  mild. 

y^RESiDENT  Andrews  :^!\Ir.  .McDonald  has  read  a  very  inter- 
esting paper  as  the  opening  remarks  on  a  general  discussion  of  the 
subject  of  domestic  heating  by  gas.  What  he  intended  to  bring 
out  here,  I  think,  was  the  fact  that  general  heating  by  gas  is 
limited  to  .certain  lines  and  we  would  like  to  hear  from  those 
having  experience  w'ith  natural  gas,  what  lines  they  have  found 
most  satisfactory  to  the  consumer  in  the  way  of  heating  and 
abo-.tt  what  was  the  cost  to  the  consumer,  so  that  we  can  form 
some  idea  whether  it  is  feasible  to  use  the  same  methorls  in  a 
bmited  extent  in  the  sale  of  gas  from  an  artificial  plant. 

Mr.  Stone  :— So  far  as  we  have  found  that  a  man  can  heat  his 
house  with  natural  gas  nearly  as  cheaply  as  the  man  with  coal, 
provided  he  wants  to  us^  the  apphances  to  do  it.     If  he  will  put 
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in  the  right  kind  of  apphances  to  do  it  and  have  them  put  in  in 
the  right  way  the  bill  will  he  just  as  cheap  as  it  would  be  for  the 
man  using  coal,  and  this  jcar  I  think  it  would  be  a  great  deal 
cheaper.  The  average  consumer,  heating  an  on  !i  nary-si  zed  house 
of  six  or  eight  rooms,  by  gas,  using  heating  stoves  in  the  house, 
will  pay  for  ga>  for  cooking  and  heating  in  the  neighborhood  of 
$6  per  month.  Some  run  a  little  more  than  that,  but  very  little 
more.  I  do  not  believe  any  particular  bills  for  heating  ran  over 
$8  per  month,  and  that  was  during  the  months  of  Januarj'  and 
February — I  an:  taking  the  worst  two  months  of  the  year  as  a 
basis. 

On  the  otht-r  hand  natural  gas,  in  our  experience,  has  not 
been  successfully  usc<l  in  furnaces  when  heating  a  house  by 
means  of  a  furrace.  So  far,  b\'  the  use  of  the  ordinary  hot  water 
heater,  the  bill  has  been  higher  than  it  would  be  by  the  use  of  coal. 
The  bill  for  a  house  heated  in  that  way,  an  eight-room  house. 
would  average,  we  will  say.  about  $15  a  month.  In  my  own  house 
we  have  been  using  gas,  and  my  bill  for  November  was  $5.  The 
bill  for  December  was  ?io,  and  the  bill  for  January  was  $12;  and 
the  bill  for  February  was  $10,  this  being  for  all  purposes,  heating, 
cooking  and  lighting. 

I  know  of  a  man  who  has  a  14-room  house  and  his  average  bill 
for  all  of  his  heating  and  for  all  of  his  lighting  and  cooking  for  the 
last  five  years  has  been  less  than  $100  for  everything.  That  will 
give  you  something  of  an  idea  as  to  how  the  bills  run. 

The  amount  of  money  that  people  will  pay  for  gas  as  fuel  is 
ordinarily  5  per  cent,  more  than  they  would  for  coal.  After 
they  become  educated  to  the  u.se  of  it  they  will  not  let  it  go :  they 
would  rather  stand  the  increased  price  than  go  back  to  coal  because 
it  saves  so  much  dirt,  and  work  is  so  much  handier  and  cleaner 
and  a  woman  can  take  care  of  it.  so  that  an  extra  man  around  the 
house  is  not  neded.  There  is  no  carrying  of  ashes  or  coal  and  they 
will  pay  a  bigger  price  for  this  convenience. 

1  know  of  a  natural  gas  town — not  my  own,  but'  another  of 
10,000  inhabitants^where  they  have  one  meter  for  three  inhab- 
itants or  less,  and  I  know  of  a  town  of  10.000  inhabitants  that  has 
more  than  2,300  meters  for  domestic  consumption  alone,  and  the 
average  bill  in  that  town  for  January  and  February  was  somewhat 
over  $10  for  each  consuiner's  meter.  Some  of  them  ran  pretty 
high,  but  the  average  was  about  $ro,  and  yet  there  is  no  kick,  if  I 


dovGoot^Ic 


NINETEENTH  ANNUAL  MEETING  59" 

may  use  the  expression.  The  people  were  satisfied  with  it  and  are 
using;  more  of  it  each  year.  The  demand  is  constantly  increasing. 
The  price  at  that  town  was  27  cents  gross,  or  25  cents  net.  The 
price  in  our  town  is  25  cents  net  for  gas  that  will  run  pretty  close 
to  1,000  B.  T.  U.  per  cubic  foot.  I  have  canvassed  the  situation 
a  tittle  bit,  because  I  felt  in  my  own  case  that  some  time  I  might 
want  to  go  back  to  artificial  gas.  Wc  have  made  a  great  many 
extensions  in  oiir  lines  and  put  in  a  great  many  new  services  and 
all  of  our  work  has  been  done  with  the  idea  that  some  day,  it  may 
be  a  good  many  years  hence,  we  will  have  to  go  back  to  the  use 
of  artificial  gas.  Somebody  yesterday  said  15  years,  some  said 
20,  and  some  said  25  years  before  we  would  have  to  go  back  to 
artificial  gas,  but  some  day  we  undoubtedly  will  have  to  return 
to  the  use  of  artificial  gas.  and  we  have  laid  our  mains  and  ser- 
vices with  that  idea  in  view. 

To  a  certain  e.Ktent  I  have  analyzed  our  accounts  and  I  have 
woiKlered  what  pro]M>rtioii  of  them  were  ones  we  could  keep  in 
case  we  went  back  to  artificial  gas,  and  what  portion  of  our  busi- 
ness we  woidd  lose.  I  have  come  to  the  conclusion  that  on  our 
price  basis  we  would  lose  from  one-half  to  two-thirds  of  the  busi- 
ness we  have.  There  are  towns  where  the  people  would  not  pay 
it.  They  might  use  gas  for  domestic  heating  during  the  summer 
and  fall  months  up  to  say  December  and  then  piU  in  coal,  and 
through  December,  January  and  February  they  would  use  coal, 
and  then  start  in  March  and  use  gas  again,  but  during  the  winter 
months  they  could  not  possibly  use  gas  in  the  furnace  because  the 
cost  would  be  far  in  excess  of  what  they  would  be  willing  to 
expend.  (")n  the  other  hand,  from  the  analysis  of  our  accounts  in 
heating  offices  and  closed  buildings,  store-rooms  and  other  build- 
ings where  you  can  heat  by  means  of  a  stove,  if  a  stove  is  used  for 
that  purpose  which  is  adapted  to  it.  a  stove  that  utilizes  pretty 
nearly  all  the  heat  furnished  by  the  gas.  I  am  satisfied  that  we 
couid  keep  from  one-third  to  one-half  of  our  present  business. 
That  is  the  way  I  feel  about  it.  For  instance,  I  know  of  store- 
rooms in  my  own  town  80  or  90  feet  deep.  24  feet  wide,  ceihngs 
13  feet  high,  where  the  bills  have  not  exceeded  $4  per  month,  ami 
the  average  will  be  considerably  less  than  $3,  and  most  consumers 
would  stand  a  great  deal  more  than  that  per  month,  in  order  to 
secure  the  many  advantages  which  result  from  heating  by  gas.  as 
compared  with  coal.     He  would  stand  twice  as  much  as  tliat 
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before  lie  would  give  it  up  because  as  a  number  of  people  have 
said,  the  secret  of  success  in  the  fuel  (jas  business  lies  in  two 
things  ;  one  of  the  things  is  having  appliances  adapted  to  ilie  usf 
of  it ;  then  educating  the  people  to  the  use  of  these  appliaiice>. 
Do  not  allow  the  people  to  get  the  idea  into  their  head  that  they 
can  use  it  in  an}'  old  thing  and  in  any  place  and  in  any  way.  You 
must  pick  your  place  where  you  can  u.se  it  advantageously,  and 
you  must  educate  the  people  in  the  use  of  it.  You  must  educate 
them  to  imderstaiid  it  just  as  well  as  you  do.  You  must  educate 
them  to  understand  that  there  is  a  limit  in  its  use.  that  is  from 
the  i^onsumcr's  standpoitit.  So  far  as  the  manufacturer's  end  of 
it  is  concerned,  it  will  be  necessary  for  the  gas  engineer  to  {;et 
up  some  system  of  making  gas  that  is  flexible,  that  will  meet  tlie 
different  weather  conditions  and  still  have  a  capitalization  tliat  is 
not  too  great. 

.-\s  far  as  the  distribution  is  concerned,  I  do  not  l>elieve  under 
present  methods  of  distributing  gas  where  you  put  the  gas 
through  a  high-pressure  line  and  take  it  to  a  given  point  and 
then  reduce  the  pressure  to  meet  the  local  needs  at  that  jioint  it 
woidd  prove  any  more  expensive  than  to  distribute  it  in  the  old 
way.  My  experience  has  been  with  the  installation  we  have,  that 
it  does  not  cost  any  more  to  put  in  a  distributing  system  of  that 
kind  than  that  for  the  ordinary  illuminating  purposes. 

(-"RKsroKXT  Amhjkws: — ?ilr.  Stone  has  covered  a  great  nianv 
of  the  points  that  we  all  wanted  to  hear  discussed  and  I  am  suit 
we  are  all  obliged  to  him  for  what  he  has  said.  We  would  now 
like  to  hear  from  Mr.  Barnes, 

Mr.  r..\KNi-:s: — If  it  will  he  of  some  interest  to  the  meeting  to 
give  you  some  data  on  natural  gas.  I  will  say  tliat  we  are'develop- 
ing.  I  presume,  the  largest  district  for  fuel  gas  purposes  in  the 
country.  To  start  with,  tiiere  is  included  within  its  limits  between 
(')o,ooo  an<l  70.000  consumers,  embracing  congested  cities,  suburbs 
and  surroundings.  We  find  that  in  the  district  I  speak  of  the  con- 
sumption by  meter  has  settled  down  to  a  basis  that  is  aimwt  in- 
variable. For  the  past  five  years  it  has  not  varied  5  per  cent,  on 
the  average.  The  average  consumption  per  consumer  has  been 
166.000  cubic  feet  pvr  year.  I  speak  entirely  of  natural  gas,  the 
price  of  which  is  25  cents  per  1,000. 

In  the  summer  time  we  have  in  this  district  from  2,000  to 
3,000  consumers  whose  bills  amount  to  less  than  25  cents  per 
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month  for  the  summer  months.  That  inchidcs  cooking  only, 
which  is  done  on  a  very  clieap  style  of  gas  range  made  of  sheet 
iron,  constructed  very  economically,  with  either  three  or  four  open 
top  cooking  lids  and  a  baker.  \\'e  have  about  4,000  consumers 
whose  bills  are  less  than  50  cents  per  month  during  what  we  call 
our  cooking  season.  We  have  isolated  cases  of  say  four  heaters 
and  a  gas  range  that  will  run  less  than  $40  jjer  year.  We  find 
that  for  heating  purposes  in  larger  houses  wc  can  compete  with 
coal  and  possibiy  the  cheapest  coal  in  the  country  when  heating  hot 
water  or  steam,  but  wc  cannot  do  it  with  hot  air.  In  many  places 
where  a  careful  record  has  been  kept,  extending  over  two  or  three 
years,  we  find  that  wc  can  heat  with  a  hot  water  system  by  means 
of  gas  at  an  average  of  alx>ut  15  per  cent,  less  than  coal,  but  we 
•find  the  most  economical  way  to  use  gas  is  in  the  room  in  indi- 
vidual heaters  of  the  very  highest  class  and  type  that  are  on  the 
market  for  natural  gas. 

The  gas  companies  take  a  great  interest  in  the  style  of  appli- 
ance used,  more  particularly  in  the  range.  We  find  from  e.xperi- 
eiico  that  that  has  caused  us  more  trouble  than  anything  else.  It 
the  range  gels  out  of  order  the  people  will  kick,  \\e  use  the 
ranges  made  by  some  half  a  dozen  different  concerns,  although 
the  most  of  them  now  are  consolidated  into  a  trust.  However,  it 
is  not  like  most  trusts  are  reported  to  be,  taking  the  popular  con- 
ception of  it.  This  one  has  been  a  benefit  to  the  people.  It  gave 
us  better  appliances  for  less  money  than  were  formerly  obtain- 
able when  the  stoves  were  manufactured  by  the  individual  con- 
cerns. \\'c  are  all  particular  alxiut  advocating  the  use  of  a  flat 
top  range.  'W'e  do  not  advocate  the  open  top  range.  Wc  do  that 
on  account  of  our  experience  as  to  the  products  of  combustion. 
We  found,  up  until  five  or  six  years  ago,  that  our  principal  con- 
sumption was  in  the  better  class  of  houses,  and  we  had  very  little 
of  one-fire,  two-fire  and  possibly  three-fire  consumers.  But  about 
six  yeaTs  ago  wc  started  out  to  get  that  class  of  trade.  We  had 
liractically  everything  else  and  we  concluded  to  endeavor  to 
acquire  it.  The  general  impression  was  formerly  that  with  cheap 
fuel,  the  class  of  people  to  whom  we  would  have  to  look  as  pro- 
spective customers  were  those  who  were  supposed  to  be  able  to 
pay  gootl  prices,  but  we  were  very  much  gratified  to  learn  that 
the  percentage  of  saving  was  greatest  to  the  people  using  one. 
two  and  three  fires.     You  can  readily  see,  referring  back  to  my 
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other  figures,  that  when  you  are  supplying  a  great  number  or  a 
high  percentage  of  your  customers  at  less  than  25  cents  per 
month  they  are  not  using  it  for  anything  except  cooking,  and 
when  it  comes  to  a  httle  better  class  but  which  are  less  than  50 
cents  per  month,  there  is  no  objection  there  from  a  consideration 
of  the  price  to  be  paid.  As  near  as  1  can  recollect,  taking  all  of 
our  consumption,  the  bills  will  nm,  month  by  month,  probably  as 
low  as  $1.02. 

Mr.  DniiKRrY  : — I  never  have  had  any  experience  with  natural 
gas,  but  I  was  very  much  interested  in  the  figures  given  by  Mr. 
Barries,  and  I  was  also  greatly  interested  in  some  of  the  informa- 
tion brought  out  in  Mr.  McDonald's  paper.  I  want  to  compliment 
Mr.  McDonald  in  pointing  out  the  fact  that  the  chemical  laws  are 
as  inflexible  as  the  laws  of  gravity,  and  no  matter  how  yo«  bum 
your  gas  you  get  just  a  certain  amount  of  heat  from  it,  no  more 
and  no  less,  and  if  you  burn  it  in  a  room  without  a  flue  you 
develop  all  the  heat  the  gas  is  capable  of  developing  in  that  room, 
and  the  question  of  efficiency  is  not  what  you  get,  but  how  your 
heat  is  applied.  I  think  >ou  may  safely  assume  that  that  heater 
which  will  prove  the  most  satisfactory  and  prove  the  most  effi- 
cient will  be  that  form  of  heater  which  will  give  off  the  largest 
proportion  of  its  heat  as  radiant  heat. 

Xo  one  seems  to  have  worked  on  that  line  as  yet,  but  by 
working  on  that  line  the  heat  will  travel  without  regard  to  the 
laws  of  gravity,  and  it  does  not  heat  up  the  air  of  the  room  so 
much  as  it  affects  the  opaque  objects  and  the  furniture  and  the 
bodies  of  the  people  in  the  room,  quickly  and  pleasantly.  In  a 
stove  that  operates  almast  entirely  by  heating  the  air  of  the  room 
by  creating  circulation  through  the  heater,  the  air  takes  the 
heat  from  the  stove,  carries  it  to  the  ceiling,  imparts  a  large  part 
of,  it  to  the  ceiling  and  then  finds  its  way  down  again  along  the 
side  walls  and  often  alongside  of  the  win<lows  and  passes  out  of 
the  room,  without  doing  its  useful  work,  leaving  the  products  of 
combustion  in  the  room.  I  have  said  before  alxjut  purified  artificial 
gas,  that  I  am  not  afraid  of  the  carbonic  acid  gas  produced  by  the 
heater,  but  the  thing  that  worries  me  is  the  water-vapor.  In  an 
ordinary  room,  properly  ventilated,  the  amount  of  carbonic  acid 
gas  you  produce  and  maintain  in  that  room,  through  the  com- 
bustion of  gas,  I  do  not  think  would  be  sufficiently  great  to  be 
liarmful.    1  believe  that  the  ordinary  safe  limit  for  carbonic  acid 
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gas  in  the  air  is  somewhere  about  lo  times  what  it  is  generally 
believed  to  be.  Carbonic  acid  gas  is  not  poisonous;  it  is  as  inert 
as  nitrogen,  and  it  simply  means  that  it  increases  the  inert  portion 
of  the  air. 

Yesterday  we  struck  this  same  problem  of  taking  care  of  this 
excessive  demand,  when  Mr.  Stone's  paper  was  under  considera- 
tion. Mr.  Stone  said  that  was  a  problem  which  the  gas  engi- 
neer must  solve.  I  do  not  believe  it  is  possible  for  a  gas  engineer 
to  solve  that  question.  You  cannot  afford  to  maintain  an  expen- 
sive apparatus  and  equipment  which  will  only  be  used  a  very  small 
portion  of  the  year.  In  some  cities  house  heating  might  be  profit- 
ably done.  In  most  cities  I  <lo  not  think  house  heating  can  be 
profitably  done.  You  may  be  able  to  do  house  heating,  selling 
gas  for  all  other  purposes,  and  making  a  profit  from  your  com- 
bined sale,  but  from  those  sales  of  gas  for  house  heating  purposes 
alone,  rather  if  you  would  confine  yourself  lo  that  sort  of  sales 
alone,  I  do  not  believe  you  coukl  make  it  pay  if  you  got  your  gas 
for  nothing  at  atmospheric  pressure.  I  do  not  think  you  could 
afford  to  compress  it  and  distribute  it  and  maintain  the  numerous 
distributing  systems  and  holder  capacity  on  the  revenue  which 
would  result.  Therefore  we  want  to  cultivate  that  class  of  con- 
sumption which  will  keep  our  works  and  our  distributing  system 
in  use,  if  possible,  the  whole  8760  hours  of  the  year,  and  if  not 
a  continuous  even  demand  on  the  works  and  Dn  the  distributing 
system,  then  the  more  closely  we  can  approach  that  condition  the 
better  it  is  for  us.  My  own  solution  of  that  problem  would  be 
that  you  would  have  to  put  the  consumer's  charges  exactly  on  the 
basis  of  your  expenses,  and  your  expenses  will  consist  of  two 
factors:  Those  expenses  which  are  proportional  to  the  output, 
such  as  investment  expenses,  taxes,  insurance  and  things  of  that 
sort,  which  go  on  whether  any  gas  is  being  burned  or  not.  Were 
you  to  sell  gas  on  such  a  system  of  charging,  the  tendency  would 
be  to  bar  out  that  consumer  that  did  not  use  gas  continuously,  and 
to  make  the  price  of  gas  very  cheap  to  those  consumers  who  would 
use  it  continuously,  or  nearly  continuously. 

Mr.  Mcllhenny  says  that  the  fuel-gas  question  is  possible  in 
the  southern  cities.  I  am  interested  in  one  southern  city — San 
Antonio,  Texas.  Three  years  ago  the  thermometer  went  down  to 
10  degrees  below  zero  in  San  Antonio,  Texas.  It  may  not  go 
there  again  for  30  years.    We  cannot  afford  to  maintain  a  distrib- 


dovGoOt^Ic 


596  OHIO  GAS  LIGHT  ASSOCIATION 

uting  system  aiitl  works  capacity  which  will  take  care  of  our  con- 
sumers in  weather  lo  degrees  beiow  zero  when  that  condition  of 
weather  comes  only  once  in  20  >'cars.  Nearly  every  speaker  has 
stated  that  ga^  could  he  used  as  an  auxiliary,  or  as  a  supplemental 
method  in  obtaining  heat.  I  do  not  think  we  want  that  class  o£ 
trade,  or,  at  least,  when  we  develop  our  business  a  little  further. 
I  do  not  think  tliat  is  the  class  of  trade  we  want.  We  want  that 
class  of  trade  where  gas  will  be  the  prime  fuel  used,  and  they 
will  take  care  of  their  peaks  with  coal,  or  with  some  other  fuel. 
In  Denver,  Colo.,  a  great  many  Backus  heaters  were  sold.  It  was 
a  heater  that  took  well  out  there.  The  climate  is  very  dry,  and  for 
that  reason  you  can  burn  considerable  gas  without  a  flue,  and 
without  precipitation  of  water-vapor.  The  result  of  our  experi- 
ence is  this:  Tf  the  Backus  heaters  are  not  used  at  any  other  time 
during  the  ye'ir  they  will  be  used  at  the  coldest  period  in  the  year 
— that  is,  the  people  may  figure  that  the  heater  is  too  expensive  to 
use,  but  when  a  very  cold  snai>  comes  along  they  want  it,  regard- 
less of  cost;  if  their  furnace  or  hot  water  apparatus  will  not  heat 
their  houses  sufficiently,  they  will  then  turn  on  their  Huckus  heat- 
ers and  our  holders  will  commence  to  sink.  W'c  have  very  few 
cold  days  in  Denver,  but  were  we  to  get  many  more  Backus  heaters 
It  would  require  increasing  our  investment  for  generating  and 
distributing  apparatus  far  beyond  the  reveiuie  which  would  come 
in  from  those  heaters.  Therefore,  if  that  business  should  show 
signs  of  ready  cultivation,  we  would  not  avail  ourselves  of  it 
beyond  a  certain  point. 

llIGH-FRlvSSURi;    D1STH1IU-TI0N'. 

The  tjuestiou  of  distribution  of  gas  at  high  pressure  does  not 
solve  these  problems,  or,  at  least,  does  not  entirely  solve  the  proh- 
Icms— no  matter  at  what  pressure  you  may  distribute  it,  your 
fixed  charges  will  hear  the  same  relation  for  the  same  load  factor, 
and  by  load  factor  I  mean  compare  your  actual  output  to  your 
possible  output,  to  the  capacity  of  the  works  which  your  maxi- 
mum demand  permits  you  to  obtain. 

This  As.sociation  has  a  committee  on  the  tran.smission  of  gas 
at  high  pressure.  I  am  sorry  that  that  committee  is  not  now 
in  shape  to  report.  It  is  interesting  to  note  that  the  compression 
of  gas  is  accompanied  by  considerable  loss,  not  loss  of  gas,  but 
loss  of  power.     There  is  one  plant  in  Michigan  which  supplies 
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power. by  compressed  air.  The  efficiency  of  this  plant  is  about  20 
per  cent.  That  is,  20  per  cent,  of  the  work  done  by  the  prime 
movers,  is  delivered  by  .the  air  motors  at  the  other  end  of  the 
tine.  This  loss,  I  think,  is  divided  up  about  as  follows :  Eight 
per  cent,  of  the  total  loss  is  in  the  mechanical  loss  of  the  com- 
pressor; 7  to  10  per  cent,  is  the  loss  in  transmission,  and  12  to 
15  per  cent,  is  the  mechanical  loss  in  the  motors.  The  difference 
is  the  thermal  loss  due  to  compression  and  re-expansion  without 
re- heating. 

President  Andrews: — This  question  of  compression  seems 
to  be  more  or  less  an  important  factor  in  the  consideration  of  the 
subject  of  domestic  heating  by  gas,  I  should  be  very  glad  to 
hear  from  some  one  who  has  used  compressors  for  some  time,  as 
to  the  approximate  cost  per  r,ooo  feet  for  compression.  Probably 
Mr.  Sheiton  would  favor  lis  with  a  few  remarks  on  that  subject. 

Mr.  Shf.lton: — It  depends  upon  what  kind  of  a  compressor 
you  have,  as  well  as  many  other  conditions  which  may  have  an 
important  bearing  on  the  subject.  My  impression  is  that  the  cost 
will  run  from  1.5  to  0.75  cents  per  1,000  feet  compressed. 

Mh,  Wiivsall: — I  had  some  experience  a  few  years  ago  in 
compressing  natural  gas  through  14  atmospheres  by  two  stages 
and  on  a  basis  of  $2.10  per  ton  for  run  of  mine  coal  it  cost  us  a.75 
cents  per  1,000  for  labor  and  fuel  and  we  were  handling  from 
15,000,000  to  18,000,000  cubic  feet  per  day. 

Mr.  Stone: — I  would  like  to  know  if  there  is  any  loss  in  the 
quality  or  in  the  efficiency  of  the  gas  delivered  at  the  other  end? 

Mr,  SHELTON:^On  the  other  question  I  think  it  only  fair  to 
say  that  the  volume  has  a  great  deal  to  do  with  it.  When  com- 
pressing a  relatively  small  volume  of  gas  compared  with  the  total 
volume  compressed,  for  example  with  natural  gas  consumption 
where  pressures  are  falling,  compressing  ro  to  20,000,000  cubic 
feet  to  push  through  a  small  pipe  line  to  adjoining  towns  of  2,000 
people  to  supply  a  running  gas-works  there,  or  a  gas  district  that 
otherwise  might  not  have  it,  I  think  the  cost  will  probably  run 
from  I  to  1.5  cents  per  1,000.  That  is  the  cost,  comparatively, 
with  an  ordinary  direct-acting  non-condensing  compressor;  but  if 
one  has  a  very  large  volume  of  gas  to  compress  they  are  then 
justified  in  putting  in  a  pumping  plant  which  has  the  last  notch  of 
steam  economy  worked  out,  and  I  can  see  then  where  the  cost  of 
compression  would  get  under  i  cent  per  1,000.     If  one  started 
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from  the  ground  up,  using  producer  fjas  with  a  pas  engine  as  a 
iTiotive  power,  or  some  other  very  cheap  fuel  available.  I  belie\-e 
the  compression  could,  perhaps,  be  brought  down  to  a  cost  say  of 
0.5  cent  per  r,ooo. 

On  the  other  question  of  the  apparent  result  of  compression 
from  the  standjioint  of  candle-power,  the  question  has  been 
rather  undetennined.  There  are  quite  definite  figures  for  the 
loss  of  candle-power  on  relatively  high  pressures.  By  that  I  mean 
200  pounds.  I  know  that  the  Pintsch  people  have  been  doing  that 
for  a  good  many  years,  frequently  compressing  city  gas  instead 
of  the  usual  oil-gas,  for  local  reasons,  and  they  have  the  results 
of  these  experiments  or  workings.  Rut  high  compression,  as  com- 
monly understood  at  present  in  an  artificial  gas-works,  means  a 
range  of  lo,  15  or  20  poimds  gage  pressure,  you  may  say,  and 
there  have  been  but  few  accurate  tests  as  yet  made  as  to  the 
extent  the  candle-power  Is  affected  in  such  works.  I  have  been 
so  busy  constructing  new  lines  because  of  the  success  of  this  pro- 
ceeding that  I  have  not  had  much  time  to  stop  to  determine  by 
photometric  test  just  what  it  amounts  to,  because  the  first  line 
<lenionst rated  that  there  was  not  sufficient  loss  in  the  compression 
—whatever  it  might  be  intrinsically — there  was  not  any  sufficient 
loss  to  make  any  difference  commercially.  There  ma\'  be  a  candk- 
or  a  half  candle  or  a  candle  and  a  half.  It  depends  upon  the  g^^ 
and  depends  ujHjn  various  conditions,  but  for  all  practical  ques- 
tions the  gas  at  the  other  end  of  the  line  in  a  dozen  different  lines 
with  which  I  am  familiar,  and  some  of  which  I  am  directly  oper- 
ating, is  just  as  salable  and  just  as  good  and  just  as  practical  to 
the  consumer  as  it  can  he  before  compression.  Mr.  Learned  read 
a  paper  at  the  February  meeting  of  the  Xcw  Eng]an<l  Gas  Associa- 
tion where  he  gave  the  first  figures  I  have  seen  upon  photometric 
tests  in  this  relation,  lie  took  a  number  of  readings,  ranging  from 
5  to  30  pounds  compression,  and  it  would  seem  from  his  figure? 
that  there  was  a  lo.ss  of  a  half  a  candle  and  a  candle,  and  in  one 
case  J  think  up  to  three  candles.  That  is  the  result.  I  think  it 
will  need  a  great  deal  of  careful  observation,  however,  and  more 
figures  under  very  ditTercnt  conditions  to  establish  just  what  the 
result  is.  If  any  illuminants  are  thrown  down  in  the  pipe  they 
seem  to  Ix'  picked  u]}  again  and  carried  forward  with  the  gas  and 
dislrihutcii.  We  find  no  trouble  ui  the  pipe  line  after  the  first  l.ooo 
feet  or  2.000  are  passed.     Ileyond  the  section  affected  by  the  heat 
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of  compression  the  line  is  completely  dry  without  exception.  As 
an  instance  of  how  far  such  high-pressure  pipe  lines  may  have 
advanced,  I  may  say  that  I  am  connected  with  one  system  which 
has  50  miles  of  high-pressure  line  in  a  scattered  suburban  territory 
in  which  all  the  laterals  are  r.25-inch  pipe,  where  ordinarily  they 
have  4-inch  pipes.  You  can  figure  for  yourselves  the  saving  in 
the  cost  of  these  mains,  where  the  trunk  line  is  9  miles  long,  6 
inches  in  size,  and  where  we  serve  about  2,000  consumers,  and 
every  one  with  individual  house  regulators  to  control  the  pres- 
sure, and  that  line  has  been  in  use  for  a  couple  of  years.  The 
first  six  months  we  had  to  pick  up  a  few  little  flaws  here  and 
there,  but  for  the  last  18  months  we  have  scarcely  given  a  second's 
thought  to  it,  because  of  the  serenity  and  satisfaction  of  its  opera- 
tion, and  I  can  certainly  say  if  wc  had  not  been  able  to  put  in  a 
small  diameter  main  system  that  fully  one-half  of  that  territory 
woidd  not  to-day  have  gas. 

Mr.  Lynn  : — I  have  never  had  any  experience  in  compressing 
artificial  gas :  all  my  experience  with  compression  lias  been  with 
natural  gas.  I  have  never  been  interested  in  any  artificial  gas 
plant  where  compression  was  resorted  to,  Mr.  Whysall  speaks  of 
0.75  of  a  cent  a  1,000  as  the  cost  of  compression,  1  would  like  to 
ask  if  he  is  compressing  it  up  to  100  or  150  pounds  or  only  up  to 
a  pressure  of  15  or  20  pounds,  such  as  is  ordinarily  used  in  an  arti- 
ficial high-pressure  piant. 

Mr.  Whysall: — We  compress  to  250  pounds  per  square  inch. 

Mr,  f^YNN:— You  see  then  that  is  more  expensive,  a  great 
deal  than  Mr.  Sholton's  estimate  where  he  was  using  a  pressure 
of  15  to  20  pounds. 

Mr.  Shelton:— I  would  like  to  ask  .Mr.  Whysall  in  that  con- 
nection whether  the  0.75-cent  ]>er  1,000  is  not  also  based  on  the 
use  of  natural  gas  as  a  fuel,  which  would  ordinarily  be  much 
cheaper  than  coal? 

Mk.  Whysall: — It  is  based  on  $2.10  per  ton  for  ruu-of-mine 
coal. 

Mr.  Ey-senhacii  : — I  think  we  have  gotten  off  of  the  question 
before  the  house.  Wc  started  out  with  the  discussion  on  the 
subject,  "Domestic  Heating  by  (jas"  and  now  wc  arc  on  gas  com- 
pression. I  would  say,  however,  on  this  subject  that  we  found 
when  compressing  ga.s  from  atmosjiheric  pressure  to  250  pounds 
that  we  were  using  3  per  cent,  of  the  gas  by  using  a  gas  engine 
as  a  compressor,  which  is  perhaps  the  best  machine  that  can  be 
used  in  compressing  gas. 
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The  President: — The  reason  we  branched  off  more  than 
ordinarily  from  the  subject  under  discussion  and  on  the  question 
of  high  pressure  was  owing  to  a  statement  made  by  ilr.  Doherty 
some  time  ago  that  if  gas  were  given  him  free  he  did  not  think  it 
could  be  distributed  for  domestic  purposes  in  the  city  of  Denver. 
Of  course,  the  question  of  the  cost  of  distribution  enters  very 
largely  into  that  subject,  and  for  that  reason  I  thought  it  best  to 
cover  this  subject  probably  a  little  more  thoroughly  than  we 
otherwise  would  have  done.  Coming  back  to  the  original  subject, 
"Domestic  Heating  by  Gas,"  I  will  ask  if  there  are  any  other  sug- 
gestions to  be  made  or  discussions  on  this  topic? 

Mr.  Lynn: — Mr,  Jones,  of  Delaware,  has  lately  installed  a 
natural  gas  plant  at  Delaware  and  I  would  like  to  hear  what  Mr, 
Jones'  experience  has  been. 

Mr.  Jones: — Last  October,  we  turned  natural  gas  into  our 
distributing  system  and  it  was  successfully  done.  \\^e  had  no 
mishaps  at  all.  The  first  month  we  distributed  as  much  gas — I 
mean  cubic  feet— as  we  did  the  entire  iz  months  pervious.  We 
were  forced  into  the  business  simply  because  we  did  not  want 
the  other  fellow  to  come  in  and  drive  us  out.  We  have  no 
reason  to  regret  it.  All  the  statements  made  about  domestic 
heating  by  gas  simply  bear  out  our  experience.  It  has  proven 
to  be  perfectly  satisfactory  and  with  the  West  Virginia  field  back 
of  our  line  we  hope  to  have  natural  gas  for  25  years  to  come. 

Mr.  Whysall: — My  experience  indicates  that  consumers  will 
expend  about  so  much  money  for  fuel  each  year.  If  it  is  cold 
they  will  pay  out  $60  or  $70,  as  the  case  may  be.  If  you  sell  gas 
at  a  flat  rate,  so  much  per  fire,  you  can  depend  upon  getting  about 
the  same  amount  of  money  from  them  as  if  you  put  them  on  a 
low-rate  meter  basis.  There  is  not  any  perceptible  change  in  the 
amount  of  money  they  exchange  for  fuel.  As  you  increase  the 
price  of  gas  they  will  decrease  the  number  of  fires  and  increase  the 
efficiency  of  the  apparatus  or  appliances. 

President  Andrews  : — Gentlemen,  I  am  very  glad  to  observe 
General  Hickenlooper  coming  up  the  aisle.  I  know  it  will  give  us 
all  pleasure  to  hear  a  few  words  from  him. 

Gen.  Andrew  Hickenlooper: — Mr.  President  and  Gentle- 
men: It  certainly  affords  me  a  very  personal  pleasure  to  be 
present  with  you  for  a  moment  or  two  this  morning,  and  to 
express  my  sincere  desire  that  your  presence  in  Cincinnati  will  be 
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in  every  way  enjoyable  and  profitable.  I  regret  that  business  of 
unusual  importance  and  pressing  necessity,  supplemented  by  a 
very  brief  leave  of  absence  which  I  have  taken,  has  thrown  me 
rather  in  the  background  in  the  accomplishment  of  all  that  a  gas 
manager  usually  has  pressing  upon  him,  and  at  the  same  time  do 
what  I  could  for  your  entertainment  during  your  brief  stay  in 
our  city,  but  to  compensate  for  that  1  have  directed  the  young 
men  of  our  staff  to  cut  loose  and  do  what  they  can  to  add  to  the 
comfort  of  your  stay  with  us.  They  will  be  with  you  from  time  to 
time.  They  are  a  modest  set,  but  in  time  I  trust  you  will  not 
hesitate  to  return  to  them  the  warm  hand  of  fellowship  and  cor- 
diality. I  can  only  add  that  it  will  afford  me  great  pleasure  to 
respond  in  any  way  within  my  power  in  assisting  you  to  have  an 
enjoyable  and  profitable  meeting. 

The  PREsmENT: — We  seem  to  have  pretty  well  covered  this 
subject  of  domestic  heating  by  gas,  and,  incidentally,  the  question 
of  high  pressure.  In  conclusion,  we  would  be  glad  to  hear  a  few 
words  from  Mr.  McDonald,  the  author  of  the  paper. 

Mr.  McDonald: — Gentlemen,  I  notice  a  few  things  only 
upon  which  it  would  pay  to  say  anything  more.  Mr.  Persons  said 
that  the  market  was  flooded  with  stoves  of  low  efficiency.  I  tried 
to  bring  out  the  fact  that  ail  stoves  that  burned  the  gas  were  of 
the  same  efficiency,  and  that  was  one  thing  that  we  did  not  have 
to  look  out  for.  What  Mr.  Doherty  said  about  radiant  heat  is  emi- 
nently good.  The  more  the  heat  can  be  made  radiant  the  better 
for  the  comfort  of  the  apartment,  and  my  own  experience  is  that 
certainly  not  to  exceed  20  per  cent,  can  be  made  radiant,  and  that 
can  best  be  accomplished  by  heating  an  asbestos  wall  with  a  Bun- 
sen  flame.  Mr.  Mcllhenny  said  that  companies  farther  south 
could  afford  to  sell  gas  for  the  heating  of  entire  houses.  I  differ 
from  him  most  decidedly.  On  the  contrary,  the  farther  south  you 
go  the  greater  would  be  the  difference  between  the  average  demand 
and  the  peak.  If  you  go  down  to  Mobile,  Ala.,  you  have  there 
some  winters  where  you  would  sell  but  little  gas  for  heating.  Then 
another  winter  when  the  thermometer  would  go  below  zero,  and 
your  consumers  would  call  on  you  for  a  supply  which  would 
exhaust  your  resources  in  two  hours.  I  do  not  think  in  any  climate 
gas  can  be  relied  upon  for  the  heating  of  houses  profitably  to  the 
company.  The  heating  of  a  church  is  different  from  the  heating 
of  a  house.  People  go  to  church  only  once  in  a  while.  Mr.  Mcll- 
henny also  said  that  he  saw  a  stove  lately  which  brought  in  fresh 
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air  from  out-of-doors  and  heated  it,  and  thereby  helped  ventilate 
the  room.  I  have  no  doubt  he  saw  it,  but  it  is  an  absolute  illusion. 
If  a  stove  will  do  that  and  do  the  room  no  harm,  don't  try  to  get 
it  to  do  any  more  good,  W'hatcver  foul  air  goes  out  of  the  room, 
fresh  air  will  come  in  to  take  its  place  by  leakage,  v/hich  you  could 
not  avoid  if  you  were  to  construct  a  room  expressly  for  the  pur- 
pose of  avoiding  it.  All  that  you  can  ask  for  that  stove  is  not  to 
do  anything  more  deleterious  to  that  room  than  give  off  carbonic 
acid  gas  and  water-vajxir.  I  want  to  take  issue  with  the  eminent 
authority,  Mr.  Doherty,  on  one  point.  He  said  that  a  gas  company 
could  not  afford  to  distribute  gas  for  fuel  if  it  was  given  to  them 
at  atmospheric  jiressure  for  nothing.  I  will  make  a  standing  prop- 
osition that  if  anybody  will  give  me  gas  for  nothing  at  atmospheric 
pressure  and  agree  to  give  me  enough  of  it  on  cold  days,  I  will 
distribute  it  for  fuel  and  will  have  much  the  best  end  of  llie 
bargain. 

Gentlemen,  I  was  much  gratified  to  see  that  such  few  conclu- 
sions as  I  had  announced  in  this  pajwr  were  so  generally  agreed 
to.  Those  of  you  who  attended  the  meeting  at  Springfield  about 
10  years  ago  will  remember  that  they  were  not  then  so  generally 
accepted, 

Mh.  Shki.ton  ; — I  want  to  set  that  a  vote  of  thanks  goes  upon 
the  record  to  Mr,  McDonald  for  his  most  excellent  paper.  His 
efforts  are  always  vigorous  and  always  bring  out  discussion.  We 
all  admire  a  man  who  stand.s  by  what  he  believes.  I  want  to  take 
is.sue  with  him,  however,  by  saying  that  down  at  New  Orleans, 
which  is  about  the  southernmost  point  with  which  I  liave  iiad  any 
experience,  we  try  to  do  all  the  house  lighting  and  the  heating  as 
well,  and  we  are  g'ling  to  get  a  big  portion  of  it. 

Mb.  Dohecktv: — I  want  to  correct  an  impression  which  seems 
to  prevail  with  regard  to  the  statement  I  made  some  time  ago.  If 
I  did  not  <|ualify  it  at  the  time  I  certainly  intended  to  do  so.  In 
the  statement  which  I  made  I  referred  to  tile  city  of  Denver,  anil 
1  will  also  make  the  statement  that  at  San  Antonio,  Tex.,  if  gas 
were  given  to  us  free  we  could  not  affonl  to  stand  ready  to  supply 
the  demand  at  all  times  for  house  heating  purposes.  We  could  not 
sup]>ly  the  demand  made  on  us  from  time  to  time. 

The  motion  to  extend  a  vote  of  thanks  to  Mr.  McDonald  for 
the  ]>aper  read  hy  him  was  then  duly  seconded  and  unanimously 
adopted. 
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On  motion,  duly  seconded  and  carried,  the  Association  then 
adjourned  until  Friday,  March  30,  1903,  at  9:30  o'clock,  A.  M., 
Thursday  afternoon  being  spent  by  the  members  in  an  inspection 
of  the  coke  ovens  at  Hamilton,  O.,  as  the  guests  of  the  Hamilton- 
Otto  Coke  Oven  Company. 


Third  Day. — Morning  Session. 
The  Association  met  at  9 :30  A.  M. 

President  Andrews: — We  will  now  hear  the  report  of  the 
Committee  on  Memorials. 

KETORT  OF  COMMlTTEi;  ON    MEMORI.\LS. 

To  she  Ohio  Cas  Light  Association: 

Gen'Ti.emen  :— We  have  to  chronicle  the  death  since  the  last 
meeting  of  the  Ohio  Gas  Light  Association  of  two  members,  E. 
H.  Jenkins  and  S.  Milo  Dole. 

Mr.  Jenkins  was  well  known  to  the  Association  and  to  the  gas 
fraternity  at  large.  He  was  born  at  Indianapolis,  Ind.,  March  4, 
185,^,  and  died  in  San  Antonio,  Tex,,  June  25,  1902.  His  first 
experience  in  the  gas  business  was  at  the  age  of  16  years,  when 
he  entered  the  employ  of  the  Indianapolis  Gas  Company.  After 
reaching  the  position  of  Assistant  Superintendent  with  that  com- 
pany, he  was  successively  Superintendent  of  gas  companies  at 
Elkhart,  Ind.;  Cedar  Rapids.  la.:  Columbus,  Ga.,  and  Covington, 
Ky.  Later  he  became  Superintendent  of  the  Buffalo  Gas  Light 
Company,  Buffalo,  N.  Y.,  and  in  1899  he  became  President  and 
(ieneral  Manager  of  the  San  .'\ntonio  (Tex.)  Gas  and  Electric 
Comiiany  and  al.w  the  Traction  Company  of  that  city. 

Mr.  Jenkins  was  an  honoretl  President  of  this  Association  and 
received  marks  of  distinction  from  other  gas  associations.  His 
genial  and  affable  manners  made  liim  a  host  of  friends.  These 
([ualities.  combined  with  his  ivcll-knnwn  ability,  were  particularly 
disi>layed  in  many  difficult  situation.^,  all  of  which  brought  suc- 
cess lo  liini.  His  standing  at  all  times  was  high  in  any  locality  in 
which  he  resided. 

S.  Milo  Dole  became  a  member  of  the  Ohio  Gas  Light  .Asso- 
ciation in  1902.  .\  young  man  of  groat  promise,  liis  career  has 
Ix'cn  ended  by  the  Divine  Proviilence.  which  controls  all  of  our 
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affairs.  He  was  born  October  2, 1865,  and  died  during  the  present 
year.  He  commenced  worlc  in  1877  in  a  printing  office  in  Adrian, 
Mich.,  his  father  dying  shortly  after  this  time,  the  son  thenceforth 
supported  the  family.  While  busy  throughout  the  day  it  is 
worthy  to  mention  that  through  the  aid  of  correspondence  schools 
and  private  instructors,  he  acquired  a  complete  college  and 
philosophical  education.  He  also  studied  law.  In  1890  he 
accepted  a  position  with  the  Adrian  Gas  Company,  and  steadily 
advanced  until  he  became  one  of  its  chief  officers.  Mr.  Dole  was 
a  respected  citizen  of  Adrian,  active  in  its  public  and  religious 
welfare.    His  Hfe  ^vas  not  in  vain. 

Respectfully  submitted, 

J.  W.  R.  Clike, 
Jno.  McIlhenny, 

Committee. 
It  was  then  moved  by  Mr.  Persons,  seconded  by  Mr,  Butter- 
worth  and  duly  carried,  that  the  report  of  the  Committee  on 
Memorials  be  accepted  and  spread  upon  the  minutes. 

The  Presiren't  :— The  next  order  of  business  is  the 

NOVELTY  ADVERTISING  DEPARTMENT. 

B.  W.  Perkins,  Editor. 

The  following  advertising  novelties  are  all  that  it  has  been 
possible  to  get  from  members  of  the  Association,  and  while  this 
number  is  not  so  large  as  I  would  have  liked,  there  are  a  number 
of  very  good  ones  which,  if  followed,  will  be  productive  of  good 
results. 

NO.  I.       JOHN  D.  m'iLHENNV, 

A.  Tags. — During  the  past  summer  round  tags  were  used  for 
advertising  gas  ranges  with  considerable  effect  at  Norristown,  Pa,, 
and  other  points.  These  tags  were  made  of  stiff  pastboard  2 
inches  in  diameter  and  bound  with  a  rim  of  tin  for  stiffness.  A 
short  string  was  tied  to  each  through  a  hole  punched  in  the  upper 
part  of  the  pasteboard.  The  printing  upon  two  of  the  tags  will 
be  seen  from  the  samples,  one  side  being  in  red  and  the  other  in 
blue. 

The  tags  were  obtained,  printed  complete,  from  a  leading 
maker  of  tags,  at  $5.50  per  1,000  in  a  5,000  lot.  They  were  dis- 
tributed to  children  leaving  school  and  also  given  away  generally- 


>vGoo<^Ic 


NINETEENTH  ANNUAL  MEETING  605 

They  caused  considerable  talk,  ilany  children  came  to  the  gas 
oiBce  to  ask  for  them,  and  we  think  the  advertisement  was  the 
most  effective  u?ed  during  the  season. 


B,  Slalcwciil  i7i>J.— Statement  slips  were  first  used.  I  believe, 
in  Philadelphia  a  number  of  vcar-s  aj^n.  at  the  time  the  city  man- 
ag'ed  the  gas-works.  There  being  a  very  general  complaint  that  the 
statement  takers  estimated  the  consumption  in  a  nearby  convenient: 
resting  house,  inste.ad  of  going  to  the  meters ;  a  statement  slip 
was  devised.    It  has  several  good  points : 


USK    A    OAS    HEATKR 


Gas  Company  of  Montgomery  County. 

Norristown, 190  ■ 

Sialtinent  of  Meter  this  date 00  Ciihic  Feel. 

Inspector. 


IN  THAT  COUO   ROOM. 


LEFT  WITH  CONSUMER  BY  METER  RE.\DEIt. 
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The  consumer  has  evidence  that  the  meter  was  actually  rea«!. 
and  is  given  an  opportunity  to  make  a  comparison  with  the  pre- 
vious statement.  The  inspector  leaving  it  can  also  avoid  conver- 
sation as  to  the  amount  of  the  bill,  etc.  It  also  has  a  tendency  to 
make  the  inspector  more  careful  in  his  reading. 

The  expense  is  very  slight,  and  but  little  time  is  consumed  in 
writing  out  the  slip.  The  inspector  each  morning  before  starting 
out  dates  the  slip  with  a  rubber  stamp,  and  also  so  marks  his 
name. 

The  slip  also  affords  a  very  excellent  means  of  advertising. 
The  upper  and  lower  margin  of  the  front  can  be  utilized  as  well  ai 
the  back.  A  sample  slip  is  shown,  the  advertising  being  changed 
to  suit  the  season. 

One  gas  company  uses  statement  slips  regularly,  but  instead 
of  employing  the  back  for  advertising,  has  a  dial  printed  upon  it 
without  hands.  The  request  is  made  if  the  statement  of  the  meter 
dies  not  compare  with  the  written  statement  that  the  consumer 
will  mark  the  dial  according  to  his  reading  and  send  it  to  the  gas 
office. 


FIC.  !11.       .V  SIMPLE  FORM  OF  (;.\S  HK.\TER. 

C.  Poor  Man's  SIo'T.— The  poor  man's  stove  is  a  circular 
sheet  of  about  2D-gage  galvanized  iron,  supported  by  substantial 
tinned  iron  wire  over  an  ordinary  gas  burner.  There  is  no  inter- 
ference with  the  light.    Over  i,ooo  of  these  were  given  away  in 


jdovGooi^Ic 


NINETEENTH  ANNUAL  MEETING 


607 


Xorrislown  in  the  past  winter,  and  while  it  is  at  times  diflficult  to 
ascertain  direct  results,  vet  tlie  advertisement  was  considered  well 
worth  the  cost,  nainely,  about  6  cents  each.  With  them  was  given 
away  a  leaflet. 

There  is  some  efficienc\'  in  the  hot  plate  radiating  heat  as  well 
as  checking  and  distributing  tlie  upward  flow  of  the  hot  products 
of  combustion.  The  principal  advantage,  however,  of  the  argu- 
ment is  that  it  may  intkice  the  use  of  the  ordinary  gas  flame  in 
winter  time,  and  in  very  mild  weather  for  heating  purposes. 

D.  Gas  Bills  for  Aiivertisiit;^. — There  is  nothing  new  in  this 
except  the  use  of  one  of  the  margins  of  the  bill  for  an  advertise- 
ment in  red  ink  or  to  attract  attention  to  the  hack  of  the  bill. 

In  reference  to  gall  bills,  the  sample  is  inclosed  more  for  a 
wrinkle  than  an  advertising  novelty.  It  will  he  seen  that  no  dates 
of  meter  readings  are  given,  thus  avoiding  considerable  clerical 
work.  Instead,  the  words  "for  gas  consumed  from  December  to 
January  statement,"  for  example,  are  employed,  the  bills  being 
printed  each  month  and  dated,  say  January  26,  which  is  an  average 
date  of  the  meter  reading. 


10  piacovBT  wnx  as  aixowzd  attek  fkbboast  id. 

SavB  Your  IHcconnt.  j 


Sorrlitown,  Ph.,  Jiiii.  as.  1«S. 


^  To  OAS  COMPANY  OF  MOPTTOOMERV  COUNTY,  Dr.  j     JA»d«t. 

^         For  linia  ooniumeil  from  Decriiiber  Co  Janiiar}'  ■ulement. 

,?  Prespnl  InJejt         00  1      """"i  

~  Former  intlpi  OB 

5  Ga*™nsiimcJ  OOrii.  ft.  it  II.BOper  lOOOcu.  ft....* DIfK'Ount 

Di«i-otiiit,  If  Mill  St  offlw  OLfirl 
g  b.'forel01ho(iiioiiih.l*i;.piTlWM    ' 


Qas  Heaters  are  CoBvenlenl  lo  Heat  a  Room  Quickly. 


FIG.   IV.       .\  LABOR-S-WtNG  GAS  B1LI-, 

it  is  very  rare  that  a  consumer  desires  to  know  the  date  upon 
which  his  meter  has  been  read.  This  can  be  obtained  from  the 
statement  slips  left  at  the  house  or  by  inquiry  at  the  gas  company 
office.  No  complaint  has  been  found  with  omitting  the  dates  of 
reading  and  much  time  has  been  saved  in  the  office. 
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NO.   2.       H.  SHACKLKTTK. 

Ornamental  Signs. — The  foUowing  niiglit  be  used  as  an  adver- 
tisement for  gas:  "The  Hotel  Gregg,  of  this  city,  erected  a  very 
fine  structural  iron  portico  with  the  name  of  the  hotel  in  mosaic 
glass  panels.  Surmounting  the  whole  structure  is  another  panel 
of  a  similar  design  which  bears  the  legend:  'Adrian  is  the  home 
of  the  Page  fence.'  This  lias  attracted  a  great  deal  of  attention 
from  strangers  in  the  city." 

NO.  3.       !■■.    11.   SlIlil-TO.V. 

Service  Plate. — This  idea  conies  from  the  office  of  the  New 
York  and  Richmond  Gas  Gompany,  Stapleton,  X.  Y.,  T.  ().  Hor- 
ton.  Manager: 


I'lO.   V.     rj,.Vr  KING  TO  GO  ON  DISCONXECTF.D  R.-\N<;E  PIPE. 

Where  an  outlet  is  left  capped  in  a  kitchen  or  elsewhere  in 
the  many  honsc  piping  jobs  that  the  company  covers,  they  insert 
a  httle  circular  advertising  "back-plate"  (Fig.  V)  against  the  wall 
over  the  thread  projecting,  holding  the  same  in  place  by  a  f^-inch 
cap  screwed  on  tight.  The  plate  makes  a  better  Bnish  and  has 
the  words,  "Uuy  a  Gas  Range,"  or  other  motto  desired.  The 
plates  are  of  cast-iron,  can  be  made  for  a  few  cents  a  pound  anil 
painted,  working  out  to  a  cost  of  perhaps  2  cents  per  piece.  The 
diameter  is  about  3  inches. 
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NO.  4.       C.   L. 

Exhibition  Meier. — I  removed  the  sides  and  top  of  an  ordinary 
3-light  meter  and  the  covering  of  the  valve  chest,  suhstituting 
glass  in  the  place  of  them,  and  placed  it  in  my  show  window,  pass- 
ing the  gas  used  in  my  office  through  it,  thus  showing  the  public 
that  a  gas  meter  was  not  a  tin  hox  full  of  wheels  which  the  gas 
company  used  to  swindle  their  customers.  I  have  found  it  at  all 
times  more  than  satisfactory  and  have  yet  to  find  a  dissatisfied 
customer,  after  he  has  been  shown  how  his  meter  worked,  who 
did  not  go  away  satisfied  that  it  was  entirely  different  from  what 
he  thought  it  was  and  that  it  would  register  correctly. 

NO,  5.      J,  M.  ROBB. 

Box  Kites. — A  part  of  this  idea  was  reported  at  a  previous- 
convention.  In  putting  out  the  advertisement,  the  only  apparatus 
required  is  a  large  box  kite  and  a  streamer  with  the  advertise- 
ment written  on  it.  The  kite  is  sent  up  into  the  air  and  the  wind 
unfurls  the  streamer,  making  it  very  legible  providing  the  banner 
is  made  of  the  right  size  and  is  not  sent  up  too  high.  In  the 
instance  which  came  to  the  writer's  attention  this  advertisement 
\vas  used  at  night  and  a  search  light  was  thrown  upon  the  banner. 

NO.   6,      GEO.    WHYSALL, 

Thimbles,  Keycs  and  Rati^^es. — First,  a  sewing  thimble  made 
of  aluminum  on  which  is  inscribed,  "Cook  with  Gas."  These  thim- 
bles are  distributed  among  the  ladies  occupying  houses  in  which 
our  solicitors  and  canvassers  are  endeavoring  to  place  gas  appli- 
ances. The  thimbles  are  made  up  in  assorted  sizes.  Second, 
a  steel  key  ring  upon  which  is  an  aluminum  blank  yalc  lock  key 
and  a  name  tag,  made  of  aluminum,  on  which  is  printed,  "Key  to 
the  successful  use  of  Gas  and  Electricity. — Evansville  Gas  &  Elec- 
tric Light  Co."  The  method  of  using  the  key  ring  is  to  have 
them  dropped  on  the  streets,  in  public  conveyances,  and  in  fact 
wherever  they  may  be  noticed  and  picked  up.  Third,  The  Boston 
Store  of  this  city  Is  a  department  store  that  has  an  attraction 
arrangement  with  a  man  to  give  cooking  demonstrations  and  at 
the  same  time  permitting  him  to  sell  to  the  public  copies  of  recipes. 
The  stove  mentioned  is  loaned  to  the  Boston  Store  bv  this  com- 
pany ;  they  pay  for  the  gas  consumed. 
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NO.    7.       L.    KAHN. 

Special  Disfiilch. — The  foliowitig  can  be  used  as  a  newsp; 
advertisement : 

BANKER'S   EXPERIENCE   IN    GEri'lNG    SERVANTS. 

THEV  DEMAND  UNHEARD  OE  CONUl'ITONS. 

WHICH    ARE   GRANTED. 

I'ii[i.AiiKi.i'tii.\.  jail.  ;;:!,  mua.— Siilmrbanitw  have  to  doal 
with  (lie  siTvain-«irl  problem  wiiii  a  vengeance.  Good  servants 
alonR  the  main  iine  arc  as  scarce  as  anlhracile  eoal,  and  tile 
rcsnll  lias  heen  iiierea.sed  waRcs  and  iinlieard  of  demands  on 
llie  part  of  applicants. 

The  c.>Lptrieni-e  of  a  prominent  banker  livin}t  bcvond  Rosi-- 
niont,  illnslraU's  the  sitnation.  His  family  Uist  two  servants 
aJid  it  Has  neci-ssary  to  procure  two  others.  Employment 
aj;cncies  and  aclvenisint;  were  tried  without  snccc.'Js.  Finally 
two  sislers  rwonimcnded  by  a  friend  of  the  family  came  along, 
one  to  lakf  the  place  of  housemaid  and  the  other  as  cix>k. 

When  tellhi;;  .^l)out  it  ilie  banker  explained  that  they  "had 
been  paying:  tlie  departed  help  ?ti  and  Stl..')!!  respectively,  jicr 
week,  but  in  this  ca'c  $s  was  demanded  and  we  were  not 
disposed  to  prolest  ;is  we  needed  the  help  -lerioiislv,  bnt  that 
was  not  all;  l>efr)ie  the  contract  was  closed  the  followinit  con- 
dition  had  til   lie  agreed  to : 

"(1)  To  fMrnish  our  private  earriafie  to  take  lliem  10 
.  church  on  Sunrlay  in  Philadelphia,  and  to__pay  their  fare  in  and 
out  from  the  ciiy, 

"(2)  To  Ui  them  have  exactly  the  K.inie  kind  a»<l  quality 
of  food  as  ^erved  to  the  family, 

"(3)     To  provide  a   lir.sl-class  jjas  ranse   for  the  kitchen. 

"We  were  cjuite  willinR  to  concede  the  third  condition, 
but  we  thousht.  and  think  now  that  the  olher.s  were  as  new 
as  they  were  lon(ili-     However,  the  (jirls  arc  with  u.s  and  we 


Circulars. — A  variety  of  slips,  buokleis,  etc.,  as  hsc<!  by  tbf 
Welstiach  C'dinpaiiy  for  distribtition,  were  sent  in  by  Mr.  Cnrbtis. 
He  makes  tlie  following  sngRestion.s,  which  if  followed  out.  cotild 
niilv  be  productive  of  the  very  best  re.stdts,  and  I  Jhink  is  worth> 
of  more  than  passing  attention. 

He  says:  "The  distribtition  of  advertising  matter  is  an  impor- 
tant featnrc.  Mailing  slips  are  coniparativdy  inexpensive.  Al! 
gas  companies  have  close  friends  among  the  various  merchants  in 
their  respective  cities,  and  1  have  no  donbt  they  could  arrange 
with  certain  of  these  merchants  to  enclose  with  bills,  letters  or 
packages,  more  or  less  of  such  matter  as  they  might  see  fit  to  issue. 
This  wouUl  be  particularly  true  if  the  advertising  matter  was  of 
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such  character  as  lo  incidentally  do  the  merchant  a  linle  jr-.-.il. 
liest  results  are  ace nii])!i shed  not  by  spasiinwlic  wnrk.  Imt  by  ccm- 
staiiily  kce]}iiiR  a  ]>articnlar  pnxhict  or  device  ei>nsian(iy  bi-iore 
the  people." 

NO.    IJ.       M.    \V.    MAUIXIC. 

Co-o('i-ntti--c  l.ij^liliir^. — The  triHiiwiu'j  mwspa]Hr  clipping'  will 
explain  itself.  Il  is  hardly  neeessary  to  stale  ihat  jras  cnuld  l>e 
iililized  quite  as  well  as  electric  lights: 

"I^sl  iiijjht  the  resilient.';  of  the  capital  city  who  hapiK'nul  to 
be  in  the  vicinitv  of  the  2(xi  hlnek  on  F.asi  Main  Street  were  sur- 
prised indeed  at 'the  hrillancv  c.f  that  seetinn  of  the  business  pTtion 
of  the  city,  a.-i  the  block  \v;ls  a  hhze  of  electric  h^lu.  The  Irt. 
block,  with  a  lart,'c  and  brilliant  illiniuiiation  fiiniisheii  by  the  Mad- 
ison Cas  and  l-Ileclric  Company,  and  the  luitnermis  other  eU-ctric 
sifjfns  <)f  business  hoiii-e.-;.  l<Miked  absolutelv  pale  when  compared 
with  the  neijrhlxirini;  block  below. 

"Although  the  city  maintain.s  an  electric  arc  lamp  at  each  end 
of  the  block,  the  merchants  have  felt  for  some  time  thai  more  liRht 
was  needed,  and  the  illuininalion  displayed  for  the  first  liine  last 
evening  is  the  result  iif  the  arduous  work  of  L.  M.  Rhodes,  of  the 
finii  of  Dresden  &  Rhodes,  who  not  only  orijjinaied  the  project. 
Imt  enlisted  the  co-operation  of  the  other  bn.-iiness  men  in  the 
block,  and  several  other  adjoininp.  and  carried  the  scheme  to  a 
successful  denoiiemeiil.  i'ive  Xernst  lainps  i>f  the  larj^cst  size 
made,  are  suspenikd  in  the  middle  of  the  street  aluuit  50  leei 
apart,  and  with  the  city  arm  lamp  at  each  end  of  the  block  ijives 
a  total  illumination  of    10,400  nominal  candle-power. 

"It  is  doubffnl  if  there  is  a  brighter  block  anywhere  in  the 
I'nited  States  than  the  one  in  which  these  business  men  have  their 
commercial  homes.  So  far  as  is  known,  Madison  is  tl'e  first  city 
in  which  the  famous  Xernst  lamp  is  ti.sed  for  street  illiiminatinn, 
and  the  merchants  who  have  by  their  liberal  spirit  ma<le  this 
|)iissible  are  worthy  of  emulation.  All  the  business  men  without 
regard  to  the  fact  whether  their  places  of  business  are  open  even- 
iv.gs  or  not.  have  sijjned  the  contract  with  the  .Madison  Gas  and 
Klectric  Company,  and  will  bear  their  share  of  the  expense. 

"Even  the  mere  fact  that  the  movement  was  on  foot,  has 
caused  other  business  men  to  l(x>k  into  the  matter,  and  there  is 
little  doubt  that  other  blocks  will  soon  be  equipped  with  these 
brilliant  lamps.  The  contract  calls  for  illumination  every  night 
in  the  vear  from  dusk  to  lO  P.  M." 
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In  addition  to  the  above  clipping  Mr.  Malone  says :  "As  yet  we 
have  only  lighted  this  one  block,  but  we  already  have  the  signa- 
tures of  the  merchants  in  the  adjoining  block  to  install  five  more 
of  the  six-glower  Nernst  lamps,  and  judging  from  the  amount  of 
talk  being  done,  I  would  not  be  surprised  if  we  would  be  able  to 
get  a  dozen  or  more  of  the  blacks  in  Madison  before  the  thing  lets 
up." 

NO.     lO.       IRVIN    BUTTERWORTH. 

Transparency. — I  send  herewith  a  photograph  illustrating  a 
novelty  advertisement,  such  as  we  have  recently  put  into  use  here. 


FIG.  Vr.       TRANSPARICNTY  IN  FRAMES.  ELF-CTBIC  LIGHT  JtEHINR. 

It  consists  of  a  transparency,  that  is,  a  photograph  on  glass,  illus- 
trating a  gas  stove  and  advertising  its  merits.  The  transparency 
framed  heavily  in  black,  and  attached  to  the  back  of  the  frame 
is  a  box  in  which  several  incandescent  electric  lamps  are  placed 
n  such  a  way  that  when  the  current  is  turned  on  them  the  trans- 
parency is  brilliantly  and  suitably  illuminated.     The  picture  is 
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then  hung  in  our  office  window,  or  in  any  other  suitable  window 
in  the  city,  and  every  night  is  lighted  up  for  the  beneiit  of  passers- 
by.  This  makes  a  very  attractive  and  effective  advertisement  and 
few  people  pass  it  by  without  lookii^  at  it. 

NO.  II.    manufacturers'  ideas. 

Attractive  advertisements  which  cannot  be  described,  but  will 
have  to  be  seen,  together  with  one  that  was  issued  by  the  Connelly 
Iron  Sponge  and  Governor  Company,  the  E,  P.  Gleason  Manufac- 
turing Company,  and  the  Phoenix  Glass  Company,  will  make 
very  attractive  matter  for  use  in  the  mails. 

NO.   12.      FROU  Light. 

Japanese  As  She  Is  Wrote. — The  following  clipping,  taken 
from  Light,  can  be  remodeled  into  a  very  attractive  newspaper 
advertisement : 

THE  WINTER  HAS  COMING    PEOPLES    WANT 
TO  KEEP  WARM. 

1  deal  below  mentioneb  fuels  prought  directly  fbom 
mines  and  sale  at  few  profited  prices  showed  below, 
Lamp.  Bluff.    Settle- 

1    Saimioti  Smokeless  Coal  A  Ton 925  895 

a    Kiushin  Coal  A  Ton  1,250         1,200 

3  Iwaki  First  Class  Coal  A  Ton 910  830 

4  Iwaki  Second  Class  Coal  A  Ton 820  790 

5  Gas  Cokes  A  Ton  1,250         1,200 

Order  Drop  A  Card  To  Also  Lime  Plaster 

K.  MoRiKAWA,  Cement,  BHcks. 

Ishikaiva  Nakamachi  Nichome,  Yokohama, 
Will  be  promptly  delivered  to  your  Common  Ded  Place. 

NO.  13,     BY  THE  SUBURBAN  GAS  COMPANY,  DARBY  AND  CHESTER,  PA. 

Keep  Cool. — Use  a  large  fan  on  which  is  printed  appropriate 
matter  concerning  gas  stoves,  with  cuts  of  same.  This  is  used  for 
general  distribution  among  the  residents  and  forms  a  very  attrac- 
tive advertisement. 

NO.   14.       BY  THE  W.  M.  CRANE  COMPANY, 

Various. — They  send  a  variety  of  novelties,  one  in  the  shape 
of  a  copper  range  boiler,  which  forms  the  cover  of  a  booklet. 
Another  in  the  form  of  a  button  showing  a  gas  range,  another  in 
the  form  of  a  small  tin  box  which  can  be  used  for  holding  various 
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small  articles,  etc.,  etc.  They  also  send  in  one  which  is  worthy  of 
special  mention,  althonK'i  it  has  been  spoken  of  in  one  of  the  tech- 
nical papers.'  It  is  a  .square  card  cut  ont  of  nice  material.  Through 
a  perforation  in  the  comer  is  a  small  bow  of  blue  ribbon,  and  on 
the  card  is  printed  in  nice  script.  "If  you  love  your  wife  buy  her 
a  gas  range."  As  has  been  mentioned,  these  can  be  sent  by  mail 
generally,  or  kept  and  sent  to  joiuig  married  couples,  immediately 
after  the  ceremony. 

NO,    15.       BY    A    DISCOLTRAGEK   OF   DULLNESS. 

This  is  a  knife  sharpener,  the  contributor  of  which  is  not 
known  it  make-s  a  good  advertisement,  however,  as  it  can  be  put 
to  a  useful  purpose,  is  likely  to  be  kept  and  seen  very  often. 


NO.    ID.       rV.THE  DKTKOET   STOVE  COMPANY. 

This  firm  sends  out  a  variety  of  novelties,  such  as  flat-iron 
cleaner,  pocket  mirror,  memorandum  book,  book  of  puzzles,  etc., 


NO.    17.       FROM   SOfTH    HENl),   INl). 

X-rays,  Puzzles.  Toys  mid  Balloons. — X-ray  cards  for  distribu- 
tion among  the  children,  a  fine  "Ad."  that  will  have  to  be  seen  to 


FIG.  VII.       THREF.-RIXU  FUZZLF.S  USED  TO  ADVF.RTISE  G.\S  FOR  FUEU 
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be  appreciated.  Three-ring  puzzles  (Fig.  VII),  magic  butterflies 
string  puzzles,  stickers  which  the  fitters  stick  on  to  everything  in 
town,  large  seals  (Fig.  \'III)  4  or  5  inches  in  diameter,  having 
appropriate  matter  printed  on  each  side,  which  are  suspended  from 
step  irons  on  poles,  harnesses,  buggv  tops,  gas  fixtures,  and  in 
short  any  place  which  they  can  be  hung  from.  \\"e  are  also  con- 
templating the  use  of  captive  gas  balloons,  to  hold  about  6,000  or 
8,000  feet,  from  the  bottom  of  which  will  be  suspended  a  large 
rectangular  sign.  It  is  proposed  to  thoroughly  advertise  the  fact 
that  the  gas  company  will  have  a  balloon  ascension  on  a  day  when' 
the  school  children  will  Ik'  able  to  witness  it. 


¥»'..    VIII.       L.\Rr.l-:   SICAI.  TAG    KOli   AIlVF.RTrSlNC;  GAS. 

Another  good  advertisement  was  used  by  a  hardw'are  firm  in 
this  city.  It  consists  of  a  card  3  inches  square.  The  trick  is  to 
cut  I  square  inch  out  of  the  corner,  and  then  by  cutting  the 
remainder  in  three  pieces  to  make  an  exact  square  again.  A  prize 
is  offered  for  a  correct  solution,  and  it  is  a  very  good  advertise- 
ment and  attracts  considerable  attention. 

DISCUSSION. 

It  was  moved  by  Mr.  Persons  and  seconded  by  Mr.  Butter- 
worth,  that  a  vote  of  thanks  be  tendered  to  Mr.  Perkins. 

Mr.  Buttkkwokth  : — If  it  is  in  order,  I  would  like  to  make 
one  or  two  comments  on  matters  of  management  or  policy  which 
he  suggests :    For  example,  second  paragraph,  he  says :     "The 
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request  is  made,  if  the  statement  of  the  meter  does  not  compare 
with  the  written  statement,  that  the  consumer  will  mark  the  dial 
.  according  to  his  reading  and  send  it  to  the  gas  office."  I  would 
not  think  that  would  be  very  good  policy.  Meter  readers  are 
liable  to  make  mistakes  and  instead  of  giving  the  consumer  the 
impression  that  errors  are  liable  to  occur,  I  think  we  should  give 
our  consumers  the  impression  that  they  are  not  liable  to  occur.  We 
have  here  at  least  an  implied  statement  that  errors  are  ver>' 
liable  to  occur  in  our  business,  which  I  think  is  very  bad  pohcy. 
I  simply  give  that  as  my  own  personal  opinion  for  what  it  is 
worth. 

Again,  instead  of  skimping  our  gas  bills  and  letting  them 
show  as  little  as  possible,  I  would  like  to  make  my  gas  bills  so 
plain  that  any  consumer,  however  stupid  he  might  be,  would 
understand  just  what  they  meant  and  what  period  they  covered 
and  all  about  them.  Instead  of  leaving  off  the  dates  of  meter 
readings  and  thus  avoiding  considerable  clerical  work,  I  think  it 
would  pay  to  employ  clerks  to  have  the  gas  bills  in  such  condition 
that  they  may  be  easily  understood  by  the  consumer.  These 
remarks  of  mine  are  simply  by  way  of  suggestion  as  to  policy  and 
not  intended  in  any  way  as  criticisms. 

Mr.  Stone: — I  agree  with  Mr.  Butterworth  with  regard  to 
the  matter  of  policy.  It  is  better  for  the  gas  company's  business 
to  be  wide  open,  plainly  stated  and  easily  comprehended.  We 
oftentimes  have  one  month  that  is  longer  than  another  and  the 
consumers  want  their  gas  bills  explained  to  them.  If  you  have 
the  dates  on  the  bill  it  is  a  comparatively  easy  matter  to  explain. 
I  think  sometimes  we  do  not  write  our  advertisements  properly 
and  sometimes  give  the  wrong  impression.  I  saw  in  a  magazine 
a  few  months  ago — a  magazine  that  purports  to  be  a  gas  adver- 
tising magazine — an  advertisement  in  which  the  reading  was 
something  like  this :  "The  oven  of  our  stove  does  not  explode.'' 
The  inference  from  that  reading  is  that  the  ovens  of  every  other 
stove  are  liable  to  explode  and  the  customer  may  say,  "I  thought 
gas  stoves  tlid  not  explode.  I  thought  there  was  no  danger  con- 
nected with  gas  stoves,  but  I  would  infer  from  the  reading  of 
that  advertisement  that  there  is  danger  of  the  oven  exploding." 
And  then  the  gas  man  is  up  against  it.  I  think  we  should  be 
more  careful  about  the  reading  of  our  advertisements  and  the 
inferences  that  may  be  drawn  from  such  reading.     I  think  also 
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the  makers  of  gas  appliances  should  be  more  careful  about  the 
statements  that  they  make.  They  can  hold  up  the  good  qualities 
of  their  goods  just  as  much  as  they  want  to,  but  for  heaven's 
sake  don't  show  up  the  bad  qualities  of  the  goods  of  the  other 
fellow. 

Mr.  Persons  : — I  think  Mr.  Stone  is  stretching  the  point.  I 
don't  believe  people  read  advertisements,  to  amount  to  anything. 

Mr.  Jones  : — Oh,  yes,  they  do. 

Mr,  Persons  : — I  do  not  believe  the  ordinary  advertisement  in 
the  paper  or  magazine — except  a  general  magazine  that  is  circu- 
lated broadcast — I  don't  believe  a  local  advertisement  in  a  local 
paper  or  magazine  does  much  good,  unless  you  do  it  on  a  very 
large  scale,  enough  to  attract  a  great  deal  of  attention.  The 
ordinary  little  display  advertisement  of  2  to  6  inches  I  don't 
believe  does  as  much  good  as  one  postal  caird  would  do  or  as  a 
half  day  of  solicitation  would  do.  However,  I  do  l)etieve  in 
general  advertising,  in  magazine  advertising.  It  attracts  atten- 
tion throughout  the  United  States,  general  attention.  But  if  you 
make  a  large  display  advertisement,  or  confine  yourselves  strictly 
to  reading  matter  at  20  cents  a  line,  I  think  your  advertising  is 
practically  a  loss.  I  do  not  think  it  makes  much  difference  what 
you  put  in  an  advertisement  under  such  circumstances. 

The  President: — We  would  like  to  hear  from  some  one  else 
on  this  point;  if  there  are  no  further  remarks,  I  will  state  the 
motion  before  the  house  that  a  vote  of  thanks  be  tendered  to  Mr. 
Perkins  for  the  work  performed  in  preparing  and  presenting  to 
the  convention  such  an  interesting  and  valuable  addition  to  our 
gas  literature. 

The  above  motion  was  then  unanimously  adopted. 

The  President: — I  will  now  call  on  Mr.  Doherty  for  the 
report  of  the  Committee  on  Standard  Methods  of  testing  Gas-fuel 
■Appliances. 

Mr.  Doherty: — At  a  meeting  of  the  Executive  Committee 
on  Tuesday,  March  17,  a  Committee  on  the  Standard  Methods 
of  Testing  Fuel  Gas  Appliances  was  appointed  consisting  of  Mr. 
Franklin,  of  Cincinnati ;  Mr.  Stone,  of  Ashtabula,  and  myself. 
This  committee  has  done  some  very  hard  work  on  this  problem. 
They  tind  that  they  have  a  difficult  task  to  master,  and  they  do  not 
think  that  they  have  as  yet  mastered  it,  but  they  do  think  that  they 
have  made  a  good  start.     They  called  together  some  10  or  12 
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iiK'inbcrs  of  the  Association  this  morning  at  eight  o'clock  in  this 
room  and  worked  diligently  on  the  problem  until  the  convening 
of  this  session  of  the  Association.  I  will  read  the  report  so  far  as 
it  has  been  formulated,  although  I  sa>'  there  are  many  matters 
which  we  will  desire  to  still  further  revise  and  correct,  as  well  as 
to  a<ld  some  new  matter, 

STAXDARD  METHODS  OF  TESTING  FL'EL  GAS  APPLI- 
AKCES. 

RKI-ORT  OF  CtlMMITTEE. 

No  standard  method  of  testing  now  exists.  Every  appliance 
manufacturer  shows  yon  tests  to  prove  the  superior  efficiency  of 
his  g(X)ds,  none  of  which  agree  with  those  shown  you  by  any 
other  manufacturer.  Every  gas  manager  buys  that  line  of  appli- 
ances he  believes  is  the  best  and  most  economical,  and  yet  every 
appliance  manufacturer  finds  some  gas  manager  to  champion  his 
products.  It  is  a  conundrum.  What's  the  answer?  No  uniform 
method  of  testing. 

The  American  Society  of  Mechanical  Engineers  has  pre- 
scribed a  standard  method  of  testing  boilers  and  other  apparatus. 
The  National  Electric  Light  Association  provided  specifications 
for  lamp  efficiency  tests.  The  American  Institute  of  Electrical 
Engineers  has  provided  specifications  for  the  testing  of  electrical 
apparatus.  The  gas  engineers  so  far  permit  everyone  to  make 
his  own  guess. 

■  Specification.s  for  standard  methods  for  testing  fuel-gas  appli- 
ances means  that  we  will  be  able  first  to  tell  the  relative 
merits  of  the  different  appliances  now  available.  In  addition  to 
this  we  will  be  able  to  know  how  much  higher  efficiency  may  be 
cxpecte<l.  We  will  be  able  to  separate  and  determine  our  losses, 
and  when  we  know  what  occasions  the  losses  in  fuel  gas  appli- 
ances it  will  probably  be  an  easy  matter  to  lessen  them.  With 
improved  gas  appliances  we  are  then  as  well  equipped  for  an 
extension  of  our  markets  as  we  would  be  by  a  corresponding 
reduction  in  the  price  of  gas.  We  are  quite  certain  improvements 
can  be  secured  which  will  be  equivalent  to  a  reduction  of  25  cents 
a  1.000  in  the  selling  price  of  gas  as  a  means  of  acquiring  more 
business.  If  you  will  figure  what  your  loss  of  revenue  will  be  by 
this  reduction,  we  think  you  will  have  a  fair  idea  of  what  the 
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benefits  will  be  from  aggressive  work  lo  improve  our  present 
fuel  gas  appliances  and  to  develop  other  appliances. 

It  is  not  an  easy  matter  to  specify  standard  methods  of  test- 
ing ftie!  gas  appliances.  The  capacity  and  resultant  character- 
istics of  various  fuel  gas  appliances  are  now  left  to  the  caprice  nf 
the  designer,  the  line  of  least  resistance  in  the  factory,  and  the 
necessity  of  furnishing  an  appliance  which  will  save  the  pur- 
chaser a  few  pennies  regardless  of  efficiency. 

This  committee  was  appointed  since  this  convention  con- 
vened. The  rccommen<lations  which  follow  must  therefore  be 
the  result  of  hasty  consideration  and  immature  judgment.  A 
start  must  be  made  at  some  time  and  we  think  this  start  should 
be  made  at  once.  The  recommendations  which  follow  are  tenta- 
tive only  and  are  expected  to  be  improved  and  refined  by  the 
results  which  will  be  secured  by  their  temporary  adoption.  We 
believe  that  best  results  will  follow  by  making  our  recommenda- 
tions in  argumentative  manner  rather  than  by  attempting  to  lay 
down  precise  specifications. 

IXSTANTANKorS    WATKR    lUCATERS. 

These  heaters  are  of  two  classes,  those  in  which  the  products 
of  combustion  impart  their  heat  direct  to  the  water  by  contact, 
and  those  in  which  the  heat  from  the  products  of  combustion  is 
imparted  through  the  wall  of  a  coil  of  pipe.  For  the  present,  we 
do  not  think  it  necessary  to  distinguish  between  these  two  forms 
of  instantaneous   heaters. 

Arrangement, — The  heater  to  be  tested  shall  be  connected  up 
with  a  source  of  water  supply  of  a  uniform  pressure  and  a  uni- 
form temperature.  Connection  with  the  city  water  mains  will 
generally  suffice.  The  heater  shall  not  be  connected  with  a  flue, 
but  enough  flue  pipe  shall  be  added  to  bring  the  discharge  of  the 
products  of  combustion  into  the  test  room  at  a  point  6  feet  above 
the  burner  of  the  heater.  This  recommendation  perhaps  requires 
some  explanation ;  we  do  not  feel  that  uniform  results  could  be 
obtained  by  connecting  with  a  flue,  for  no  two  flues  could  be 
<lepended  upon  to  give  the  same  draft  pressure,  and  the  draft 
pressure  of  any  flue  would  depend  on  many  local  conditions.  We, 
therefore,  think  it  desirable  to  test  by  discharging  the  products 
of  combustion  into  the  test  room.  It  is  reasonable  to  suppose 
that  every   gas-fuel   appliance   must  be   so   constructed   that   a 
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sufficient  supply  of  air  will  be  induced  without  a  flue  connection, 
because  they  must  sometimes  be  started  with  a  cold  flue  and  a 
cold  flue  would  produce  no  draft.  It  therefore  follows  that  an 
increase  of  draft  pressure  must  cause  over-ventilation  which  will 
curtail  the  company  of  the  gas  appliance,  and  we  are  inclined  to 
think  that  investigation  of  the  behavior  of  fuel  gas  appliances  by 
the  methods  we  are  outlining  will  indicate  the  necessity  of  regulat- 
ing this  draft  pressure,  and  this  can  be  done  by  using  a  broken 


\ 
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FIGS.  I  AND  U.       ARRANGEMENT  OF  FLUES  FOR  INSTANTANEOUS 
WATER   HEATER. 

flue  pipe  to  be  set  at  a  fixed  distance  above  the  burner  of  the 
fuel  gas  appliance.  The  arrangement  we  will  probably  recom- 
mend is  shown  in  Figs.  I  and  II.  By  the  use  of  an  arrangement 
of  this  sort,  the  operating  condition  of  the  fuel  gas  appliance  will 
be  under  the  same  working  conditions  as  it  was  subjected  to  in 
the  test. 
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The  quantity  of  the  gas  supplied  to  the  heater  shall  be  deter- 
mined by  the  use  of  a  test  meter  carefully  calibrated  for  accuracy. 
Water  shall  be  supplied  through  a  suitable  throttling  valve  at 
that  rate  of  flow  which  will  give  a  discharge  temperature  of  120 
degrees  Fahr.  This  temperature  is  fixed  upon  regardless  of  the 
intake  temperature  of  the  water,  as  the  flue  gases  will  be  fully 
saturated  at  this  point  and  therefore  a  uniform  quantity  of  heat 
will  be  carried  off  by  the  vapor  of  the  water  suspended  in  a  given 
quantity  of  flue-gas. 


Ni;CTIOXS  FOR 


TESTING    r\STANTANEOUS   WATER    HE. 


As  (he  manufacturers  do  not  now  rate  their  heaters  in  capa- 
city of  consumption,  and  as  it  would  be  unfair  to  fix  on  any  given 
rate  of  consumption,  we  therefore  recommend  that  efficiency  be 
determined  at  different  rates  of  consumption.  The  first  rate  of 
consumption  for  an  instantaneous  heater  will  be  20  feet  of  gas 
per  hour,  and  the  efficiency  of  the  heater  shall  also  be  determined 
for  each  additional  20  feet  until  the  maximum  consumption  of  the 
heater  shall  be  reached  at  a  2-inch  pressure  of  water. 
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Referring  to  Pig.  Ill,  B  is  the  pressure  controlling  valve,  by 
means  of  which  the  gas  is  rnaintaiiied  at  a  pressure  of  2  inches, 
aiitl  C  is  the  heater  stop-cock  or  needle  valve,  by  means  of  which 
the  rate  of  consumption  to  the  healer  is  controlled.  B  should 
preferably  be  a  pressure  regulator  rather  than  a  valve,  as  some 
manipulation  will  be  required  to  control  the  pressure  when  the 
rate  of  flow  is  changed. 

The  water  from  the  heater  shall  discharge  into  a  vessel  sup- 
ported upon  a  platform  scales,  as  shown  in  Fig.  HI. 

Tcsli}!};. — The  efficiency  at  each  rate  of  consumption  is  to  be 
Slated  in  per  cent.,  and  shall  Ik-  determined  by  dividing  the  total 
heat  added  to  the  water  by  the  total  heat  the  gas  supplied  is  cap- 
able of  developing.  The  amount  of  heat  added  to  the  water  shall 
be  determined  liy  taking  the  temperature  by  means  of  ther- 
mometers, as  illustrated  in  Fig.  111.  and  the  weight  of  the  water 
multiplied  by  the  difference  in  temperature  will  give  the  number 
of  IS.  T.  L'.'s  supplied  to  the  water.  To  determine  the  quantity  of 
heat  the  gas  was  capable  of  developing,  must  be  done  either  by  a 
calorimeter  measurement  or  by  a  calculation  from  the  analysis  of 
the  ga.s,  multiplying  each  elementary  gas  by  the  heat  of  combus- 
li<in  of  that  gas.  as  given  in  various  text-hooks.  If  the  heat  of  the 
giis  cannot  be  determined,  accurate  comparative  results  can  bo 
secured  by  testing  all  competitive  appliances  simultaneously  and 
allowing  an  arbitrary  value  for  the  gas.  It  is  customary  to  esti- 
nnte  the  heating  value  of  coal-gas  at  C150  R.  T.  U.'s  at  a  pressure 
of  .^o  inches  of  mercury  at  a  temperature  of  60  degrees  Fahr. 

Losses. — The  losses  in  an  instantaneous  water-heater  are  due 
(o,  first,  radiation,  and,  second,  sensible  heat  carried  off  in  the 
products  of  combustion.  This  latter  los.s  can  properly  be  divided 
into  (a)  the  necessary  sensible  heat  carried  oflf  in  the  products  of 
combustion  if  only  sufficient  air  were  passing  through  the  burner 
to  obtain  complete  combustion,  and  {b)  the  loss  due  to  over-ven- 
tilation, or  the  uuecessary  amount  of  air  passing  through  the 
heater. 

We  see  no  satisfactory  manner  of  determining  the  radiation 
loss  directly,  and  must  therefore  leave  this  loss  to  be  determined 
In'  deduction. 

The  second  loss  is  determined  by  taking  the  temperature  of 
the  flue-gases  b)-  inserting  a  thermometer  at  the  base  of  the  flue- 
j)ipe  and  observing  the  tenifwrature  of  the  discharged  gases.    By 
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analyzing  the  tiischarged  gases  by  means  of  an  Orsat  apparatus. 
the  quantity  of  each  elementary  gas  can  be  determined.  This 
(jiiantity  multiplied  by  the  specific  heat  of  this  gas  and  multiplied 
by  the  i)bserved  temperature,  will  give  the  sensible  heat  carried 
off  by  that  particular  gas,  and  Ihe  sum  of  these  quantities  will 
give  the  total  amount  of  heat  carried  off  by  the  entire  products 
of  combustion.  The  second  los.s  is  then  divided  into  a  and  b  by 
calculating  the  amonnt  of  heat  which  would  have  been  carried  out 
of  the  flue  at  this  observed  tcmiicrature  ha<l  only  sufficient  air 
been  supplied  to  Ibeoretically  obtain  complete  combustion. 

Gas  Analysis. — The  flue-gases  arc  most  readily  analyzed  by 
tl;e  use  of  an  Orsat  apparatus,  as  shown  in  Fig.  \'. 

The  a])paratns  consists  of  the  measuring  burette,  A.  contain- 
ing 100  cubic  centimeters,  and  of  the  .ibsorption  bulbs,  H,  C.  and 
I).  Tile  burette  is  enclosed  in  a  glass  tube,  which  serves  as  a 
water-jackei.  A  levelling  bottle,  L,  is  connected  to  the  lower  end 
of  the  burette  with  rublwr  tubing.  This  bottle  contains  water  to 
which  a  little  .salt  has  been  added.  By  raising  or  lowering  it,  the 
water  forces,  or  draws  the  gas  into  the  various  parts  of  the  appa- 
ratus. Connccteil  lo  the  upper  end  of  the  burette  is  a  long  capil- 
lary tube,  E,  which  has  three  branch  tubes,  ().  P.  and  R,  each  sup- 
plied with  a  glass  stop-cock.  The  absorption  bulbs  are  connected 
III  these  branch  tubes  by  rubber  tubing,  as  shown  in  the  figure, 
ard  usually  contain  small  glass  tubes,  which  serve  to  bring  the 
various  reagents  into  intimate  contact  with  the  gas  mixture.  The 
form  of  apparatus  shown  has  a  fourth  bulb,  II,  and  a  palladium 
a.sbestos  tube,  F,  for  the  determination  of  combustible  ga.ses.  but 
for  gas  appliance  work  only  the  first  three  bulbs.  U,  C,  and  D,  are 
necessary. 

The  principal  ingredients  of  spent  or  flue  gases  are  carbon 
dioxide  (C<X),  carbon  monoxide  (CO),  oxygen  (O),  and 
nitrogen  (X).  and  these  are  all  that  will  be  determined — the  first 
three  by  direct  reading  of  the  burette  and  the  last  by  difference. 

The  reagents  used  for  the  absorptions  are  as  follows: 

For  CO..,:  A  16  per  cent,  solution  of  caustic  potash  (KOH), 
made  by  dissolving  16  grams  in  84  cc.  of  distilled  water. 

For  O:  An  alkaline  solution  of  pyrogalHc  acid  (CuH,,(0H3). 
Dissolve  20  grams  of  pyrogalHc  acid  in  100  cc.  of  water.  When 
about  to  use.  mix  some  of  this  solution  with  its  own  volume  of  the 
potash  solution. 
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For  CO:  A  strongly  acid  solution  of  cuprous  chloride.  Dis- 
solve rs  grams  of  the  red  oxide  of  copper,  Cu,0,  in  loo  cc,  of 
strong  hydrochloric  acid,  specific  gravity  1.19.  Keep  this  solution 
in  a  glass-stoppered  bottle  with  scraps  of  metallic  copper. 

The  reagents  are  applied  in  the  order  given — bulb  B  contains 
the  KOH,  C  the  pyrogallic  acid,  and  D  the  cuprous  chloride. 


us  1"0B  ANALYSIS  OF  GASES. 


The  analysis  is  conducted  as  follows: 

The  reagents  in  the  biilhs  should  be  drawn  up  to  marks  on  the 
capillary  tubes  above  the  bulbs.  Then  open  the  stop-cock  K. 
raise  the  levelling  bottle,  L,  until  the  burette  and  capillary  tube 
are  filled  with  water,  and  close  K.  Attach  the  bag  containing  the 
sample  to  the  en<l  of  tlie  capillary  tube,  lower  the  levelling  bottle. 
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and  open  K.  When  tlie  water  in  the  burette  is  0.5  inch  below  the 
zero  mark,  close  K  and  place  the  bottle  on  the  table  or  on  the 
frame,  as  shown  in  the  drawing.  •  Allow  it  to  stand  for  a  few 
minutes  so  that  the  gas  may  !)e  at  the  same  temperature  as  the 
.  water  in  the  water  jacket,  in  the  meantime  detaching  the  sample 
liag.  It  is  most,  convenient  to  work  with  exactly  100  cc.  of  gas  and 
ai  atmospheric  pressure.  Hold  the  levelling  bottle  by  the  side  of 
the  burette  so  that  the  water  in  the  burette  is  at  the  zero  mark, 
tlien  pinch  the  rubber  tube  bet\\een  the  fingers,  set  the  bottle 
(loivn,  and  open  K  for  an  instant.  Koj)eat  this  until  the  burette 
reads  zero  when  the  water  leve!  in  the  bottle  is  at  the  same  level 
as  die  zero  mark.  Then  open  the  stop-cock  to  the  bulb,  B,  raise ' 
the  levelling  bottle,  and  force  all  the  gas  into  B,  being  careful  to 
allow  no  water  to  enter  with  the  gas.  Then  lower  the  bottle  and 
draw  the  gas  back  into  the  burette  until  the  KOH  in  R  has  risen 
to  the  mark  on  the  capillary  tube  above  the  bnib,  and  close  the 
Slop-cock.  Repeat  this  twice  and  take  a  reading  with  the  bottle 
so  that  the  water  level  in  it  is  the  same  as  in  the  burette.  Force 
the  gas  into  B  once  more  and  let  it  stand  for  a  few  minutes.  Upon 
bringing  it  back,  if  the  reading  is  the  same  as  before,  say  20,  it 
shows  that  there  was  20  per  cent,  of  COm  in  the  gas.  If  the  read- 
ing differed  from  the  first  one,  repeat  the  ab.sorptioii  until  the 
reading  becomes  constant.  Then  the  remainder  of  the  gas  is 
forced  into  C  and  D  successively  in  exactly  the  same  manner,  but 
as  O  and  CO  are  more  difficult  of  absorption  than  CO^,  more  time 
is  required,  and  it  is  well  to  let  the  gas  remain  in  contact  with 
the  absorbent  for  from  five  to  ten  minutes. 

If  we  obtained  readings  of  20,  31  and  32  successively,  they 
would  indicate  that  the  gas  contained  20  per  cent.  CO, ;  31  —  20 
^  II  per  cent.  O;  32^ — 31  ^  i  per  cent.  CO:  and  100  —  32=: 
68  per  cent.  X.  These  results  are  in  per  cent,  by  volume,  and  if 
it  is  desired  to  give  final  results  in  ])er  cent,  by  weight,  tbis  can  be 
most  readily  done  by  multiplying  the  percentage  by  volume  of 
each  constituent  gas  by  the  density  of  that  gas,  then  dividing  this 
product  by  the  sum  of  the  products  of  the  multiplication  of  all 
constituents.  Each  quotient  will  then  give  the  percentage  by 
weight  for  that  particular  gas. 

Coal-gas  contains  a  large  percentage  of  H  and  generally  some 
O.  Upon  ignition,  they  unite;  i  part  by  weight  of  II,  combining 
with  8  parts  by  weight  of  O,  to  form  9  parts  of  water.    As  there 
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is  never  enough  O  in  the  gas  itself  to  satisfy  the  H,  the  remainder 
must  be  furnished  by  the  air.  Multiply  the  per  cent,  by  weight  of 
H  in  the  gas  by  8  and  the  result  is  the  amount  of  O  necessary  for 
the  combustion.  From  this  subtract  the  amount  of  O  present  in 
the  gas,  and  the  remainder  is  the  O  to  be  obtained  from  the  air. 
As  atmospheric  air  contains  very  nearly  23  per  cent,  by  weight 
of  O  and  77  per  cent,  by  weight  of  N,  if  we  multiply  the  amount 
of  O  to  be  obtained  from  the  air  by  3.34,  the  result  will  be  the 
"Excess  of  Nitrogen,"  so-called  because  its  accompanying  () 
does  not  appear  in  the  flue-gas  analysis,  being  in  the  form  of 
water.  By  means  of  the  relationship  between  O  and  N  in  the  air, 
that  is,  the  proportion  i  :  3-34,  the  accuracy  of  a  flue-gas  analysis 
can  be  checked.  .After  reducing  the  analysis  to  per  cent,  by 
weight,  subtract  the  "Excess  N"  from  the  actual  N  present,  that 
is  the  remaining  N.  Sum  up  all  the  O  in  the  CO5,  O  and  CO,  and 
multiply  it  by  3.34.  If  ibe  product  is  not  very  nearlv  equal  to 
the  remaining  N,  you  may  conclude  \'oiir  analysis  is  wrong. 

Taking  the  density  of  air  as  i,  the  densities  of  the  other  gases 
will  be  as  follows : 

CO= r.519 

CO    0.967 

O   1. 105 

N   0.970 

The  sam])k'  of  flue-gas  is  readily  taken  by  means  of  a  small 
pipe  or  gas  jet  screwed  into  the  flue,  some  rubber  tubing,  glas< 
tubing,  and  a  rubljcr  aspirator.  This  aspirator  is  an  oval  bulb 
about  4  inches  long  and  2  inches  in  diameter,  and  contains  two 
valves — an  ink't  and  an  outlet.  l.'po!i  pressing  it,  the  outlet 
opens  and  contents  forced  out,  releasing  the  pressure  opens  the 
inlet  and  draws  in  more  gas,  while  the  back  pressure  closes  the 
outlet.  The  inlet  side  is  connecteil  by  rubber  tubing  to  ibe  pipe, 
and  the  outlet  side  also  has  a  piece  of  rubber  tubing  attached,  in 
which  is  inserted  a  small  piece  of  glass  tubing  to  facilitate  mak- 
ing connections  with  the  sample  bag.  For  collecting  the  sample, 
a  rubber  bag  about  S  inches  in  diameter  when  inflated,  is  con- 
venient. It  has  a  ])iecc  of  tubing  attached.  .All  the  air  is  care- 
fully expelled  from  the  bag  by  rolling  it  up.  and  then  the  glass 
tube  of  the  aspirator  is  inserted  in  the  bag  and  the  latter  filleil 
with  gas  by  means  of  the  aspirator.     When  full,  the  glass  tube 
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is  pulled  out  and  a  pinch-cock  placed  around  the  tube  of  the  hog- 
To  insure  a  sample  free  from  air,  it  is  best  to  fill  and  empty  the 
bag  several  times  before  taking  a  sample  for  analysis. 

Radiation  Losses. — By  summing  the  total  heat  added  to  the 
water  and  the  total  heat  contained  in  the  discharged  gases,  and 
deducting  this  quantity  of  heat  from  the  total  heat  the  gas  was 
capable  of  developing,  the  difference  should  represent  the  loss  of 
heat  due  to  radiation. 

INDEPENDENT    WATER    HEATERS. 

The  efficiency  of  an  indcpcn<lent  water  heater  will  vary  with 
the  rapidity  of  circulation.  The  rapidity  of  circulation  in  tun* 
depends  upon  the  resistance  through  the  heater  and  its  connecting- 
pipes  and  also  upon  the  height  of  the  hot  column  of  water 
external  to  the  boiler.  These  conditions  tend  to  increase  the 
efficiency  of  the  heater  the  lower  the  resistance  through  the  heater 
and  the  lower  the  heater  sets  in  relation  to  the  boiler. 

We  cannot  say  what  rise  in  temperature  of  the  water  passing 
through  the  heater  is  most  desired,  and  unless  gas  companies 
want  to  state,  when  purchasing  heaters,  how  much  rise  in  tem- 
perature they  want  them  to  give,  it  will  be  necessary  to  test 
these  heaters  under  several  different  conditions.  There  are  rea- 
sons why  it  seems  almost  impossible  to  accurately  measure  the 
efficiency  of  a  heater  when  connected  up  with  a  boiler  and  under 
working  conditions.  This  is  due  in  a  measure  to  the  fact  that  the 
rapidity  of  circulation  will  diminish  as  a  greater  portion  of  the 
water  in  the  boiler  is  heated,  and  another  factor  of  error,  which 
cannot  be  eliminated  and  cannot  be  accurately  measured,  is  the 
radiation  from  the  boiler.  We  therefore  suggest  that  the  heaters 
be  connected  up  with  the  boiler  and  supplieil  with  water  of  a 
constant  teni])crature  and  a  constant  pressure;  the  connections 
between  the  heater  and  the  Iwiiler  to  be  made  with  r-inch  pipe 
and  for  90°  turns. 

Arraii^iicinciil. — The  heater  is  to  be  placed  in  relation  to  the 
boiler  so  that  the  burner  of  the  heater  will  be  4  feet  below  the  top 
of  the  boiler,  and  thermometers  will  be  inserted  in  the  supply 
and  discharge  pipes  from  the  heater,-  as  illustrated  in  Fig.  VI. 
The  admission  of  water  is  controlled  by  stop-cock  F.     E  is  the 
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cock  in  the  drain  pipe,  by  which  the  boiler  can  be  emptied.  By 
means  of  A  and  R  the  boiler  can  be  disconnected,  and  the  rate  of 
discharge  is  controlled  by  D. 


riG.  VI,  ARRANGEMKNT  FOR  TEJiTING  INUEPIiNDENT  WATEIt  HEATER.-'. 

TcsHnj^. —  The  heater  will  be  lighted  and  the  consumption  of 
fjas  regnlated  to  a  flow  of  lo  cubic  feet  per  hour.  After  this  rate 
of  consumption  has  been  maintained  for  lo  minutes,  the  rise  in 
temperature  of  the  water  will  be  observed  and  recorded.  The 
heater  will  then  be  disconnected  from  the  boiler  by  closing  stop- 
cocks A  and  B,  and  a  test  for  efficiency  made.  Open  the  discharge 
cock  D  to  such  an  extent  that  the  flow  of  water  will  be  main- 
tained at  that  rate,  which  will  give  the  same  rise  in  temperature 
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which  was  observed  when  the  heater  was  connected  with  the 
boiler.  The  efficiency  will  be  stated  in  per  cent.,  which  will  be 
determined  by  dividinjj  the  heat  jint  into  the  water  b\'  the  total 
heat  the  gas  supplied  was  capable  of  devclopiiifj. 

The  same  lest  will  1k'  made  witli  15,  20,  25  and  30  feet  of  gas 
per  hour,  respectively,  or  whatever  maximum  consumption  will 
resiik  from  a  supply  of  gas  at  a  pressure  of  2  inches  of  water. 
The  boiler  and  beater  should  be  drained  after  each  test  Smd  new 
water  supplied. 

l)ut  to  put  comjietitive  beaters  on  a  more  equal  footing, 
another  efhciency  test  is  to  be  recommended,  and  in  this  test  the 
water  passing  through  the  heater  will  be  maintained  at  a  rise  in 
temperature  of  50  degrees  Fabr.  by  means  of  a  throttling  valve 
on  the  ontlet  of  the  heater.  The  efficiency  of  the  heater  at  this 
rise  in  temperature  will  be  determined  tirst  on  tlie  consimiptlon 
of  5  cubic  feet  of  gas  per  hour,  increasing  the  rate  of  consumption 
in  increments  of  5  feet  until  the  maximum  c<insumption  capacity 
of  the  heater  burner  has  been  reachet!  at  a  pressure  of  2  inches. 

Losses. — The  losses  shall  be  measured  in  the  same  way  as 
sjK'cified  by  instantaneous  water  heaters. 


;as  uangcs  — top  i:v\< 


.-I )-r(7)i,;,'fni 01 /.—Sheet-copper  pan; 
liform  diameter  of  approximately   1 


shall  be  provided  with  a 
inches  and  a  iieight  of  8 


/jCagc 
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:    OF    GAS    HAXGES. 


inches.  Kach  pan  shall  be  made  of  Xo.  26  gage  copper  and  have 
a  0,75-incli  nipple  inserted  in  the  side  for  an  overllnw,  to  main- 
tain the  water  in  the  pan  at  a  constant  dejnb  of  4  inches.     The 
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water  from  the  pan  over  the  burner  will  flow  into  a  small  vessel 
in  which  a  thermometer  will  be  inserted  and  provided  with  a 
suitable  overflow,  as  shown  in  Fig,  VII. 

Water  will  be  supplied  to  the  pan  over  the  burner  from  a 
source  of  constant  temperature  and  constant  pressure  through  a 
suitable  throttling  valve,  by  means  of  which  the  water  flowing 
through  the  pan  will  be  maintained  at  that  rate  which  will  give  a 
rise  in  temperature  of  50  degrees  Fahr.  A  test  will  be  made  for 
a  flow  of  five  feet  of  gas  per  hour  and  for  each  increment  of  2 
feet  additional  flow,  until  the  maximum  consumption  capacity  of 
the  burner  is  reached  at  a  pressure  of  2  inches  above  the  atmos- 
phere. The  efficiency  of  each  rate  of  flow  will  be  stated  in  per 
cent.,  which  shall  be  determined  by  dividing  the  heat  put  in  the 
water  by  the  heat  which  the  gas  burned  was  capable  of  developing. 

Testing. — The  efficiency  of  the  burner  may  also  be  deter- 
mined by  noting  how  much  water  it  will  evaporate  in  a  certain 
time.  The  pan  used  will  be  of  No.  26  gage  copper,  10  inches  in 
diameter  and  8  inches  high,  with  two  handles,  but  without  the 
overflow.  Ten  pounds  of  water  are  put  into  the  pan  and  it  is  set 
over  the  burner  and  the  water  brought  to  the  boiling  point.  The 
pan  is  then  quickly  placed  on  the  scales,  the  weight  noted,  and  the 
pan  replaced  over  the  burner.  A  stop  watch  is  started  at  the 
same  time,  and  the  water  is  allowed  to  boil  for  10  minutes,  when 
the  pan  is  again  taken  off  and  quickly  weighed,  and  the  consump- 
tion of  gas  noted.  For  a  consumption  of  20  feet  per  hour  and 
less  the  time  will  be  20  minutes  instead  of  10.  The  efficiency  will 
be  determined  for  each  rate  of  flow  of  gas  in  the  same  manner 
as  before. 

The  total  heat  put  into  the  water  ts  found  by  multiplying  tin- 
weight  of  water  evaporated  by  065.7,  the  latent  heal  of  steam  at 
a  barometric  pressure  of  14.7  pounds.  For  other  atmospheric 
pressures,  consult  any  tables  on  the  properties  of  saturated 
steam. 

W'c  recognize  that  the  burner  which  is  apt  to  give  the  high- 
est cfliciency  under  this  method  of  measurement  is  that  burner  in 
which  the  combustion  is  conccntrate<l  as  nearly  as  possible  in  the 
center  of  the  pan,  and  that  such  a  burner  would  not  give  the 
proper  distribution  of  temperature  such  as  is  needed  for  certain 
kinds  of  work,  but  as  the  greater  portion  of  the  work  on  the  top 
burner  of  a  gas  range  is  boiling,  wc  therefore  have  momentarily 
neglected  the  question  of  equal  temperature  which  is  desired  for 
griddle  cake  baking  and  similar  work. 
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Losses. — The  entire  loss  will  be  represented  by  the  sensible 
heat  of  the  escaping  gases,  and  we  therefore  do  not  consider  their 
measurement  necessary. 

GAS  .RANGES  —  OVENS. 

The  determination  of  rational  methods  for  determining  oven 
efficiencies  is  a  difficult  matter.  It  is  highly  important  for  such 
work  requiring  the  intermittent  use  of  the  oven  that  this  portion 
of  the  stove  should  be  constructed  with  the  idea  of  keeping  the 
thermal  capacity  of  the  oven  at  the  lowest  point  possible  to 
enable  this  portion  of  the  stove  to  be  heated  up  as  quickly  as 
possible.  High  thermal  capacity  of  the  oven  racks  the  walls  and 
renders  the  oven  slow  to  reach  baking  temperature,  and  the  heat 
stored  in  the  oven  is  dissipated  without  doing  useful  work  after 
the  baking  process  has  been  completed. 


^^iitHMo*  Tuba  V  I 
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FIG.    VIII.      Tt-:,STIXG  OVEN'S  OF   GAS   RANGES. 

Arrangement. — \one  of  your  committee  can  now  say  what 
temperature  is  require<!  by  different  characters  of  work  done  in 
the  oven.  A  temperature  of  300  degrees  Fahr.  is  re([uired  for 
certain  characters  of  work.  W'c  therefore  recommend  the  use  of 
a  straight  thermometer  inserted  in  a  hole  drilled  through  the  top 
of  the  oven  and  protected  from  the  heat  of  the  gases  in  the  flues 
by  a  thimble  of  metal  or  asbestos,  as  illustrated  in  Fig.  V'lII. 

Testing. — The  bulb  of  the  thermonieter  is  to  be  inserted  in 
the  oven  to  its  center.     Starting  each  test  with  the  temperature 
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nf  tlie  oven  ;it  ihc  li.'m])oratnrc  of  tlic  tt'Stiiip  ronni  (which  is  lo  hv 
maintaiiifil  as  nearly  as  possihic  at  f)0  <lf{jrfes  Fahr.)  {jas  will  be 
supplied  and  hnrneil  at  the  rate  of  3,  10,  15,  20,  25  and  30  aibic 
feet  ptT  hniir,  or  at  whatever  maximum  cnnsmTiption  the  burner 
will  do  up  t(i  2-iiii-h  pressure  alxivc  atmosphere.  The  time  is 
then  noted  which  is  reepiired  10  hriiiij  the  temperature  of  the  oven 
to  300  dcLjrees  I'aiir.  and  the  eonsnnijnion  of  gas  is  continued  at 
this  rale  nulil  llie  thermometer  ceases  to  imhcate  an  iiicrcased 
tern] )e rat  11  re.  The  time  required  to  hrinj;  the  oven  to  a  tempera- 
ture of  300  degrees  is  recorded,  the  final  maximum  temperature 
at  this  rate  of  consiunplion  and  the  time  required  to  reach  this 
maximum  temjierature  is  also  recorded.  I'niformity  of  tern- 
peralure  tlmuv^hout  the  oven  can  he  determineil  by  raising  and 
lowerini,'  the  thermometer,  and  tnnfonnity  of  temperature  in  other 
parts  of  the  oven  can  he  delermined  hy  inserting  a  therniomeler 
in  this  same  way  from  the  back  and  also  from  one  side. 


The  efficiency  o(  the  oven  shall  be  determined  by  the  use  of 
a  coil  of  co]>]>er  tubing  0.5-inch  in  external  diameter  and  of  No. 
12  saf,'e  thichness.  su|>ported  on  a  sjiecial  wire  stand  as  nearly  as 
possible  in  ihe  center  of  the  oven.  This  coil  shall  be  made  on  a 
form,  as  shown  in  Fig.  IX,  and  shall  contain  21  lineal  feet  of 
tubing  in  the  oven. 

Through  this  coil  water  will  l>e  circulated  and  the  rate  of  flow 
controlled  hy  a  suil.tble  throttling  valve  on  the  discharge  end 
of  the  coil.     The  ends  of  this  coil  will  pass  through  the  wall  of 
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tlie  oven,  as  sliown  111  V\g.  X,  and  whtrc  the  tube  passes  throiiffh 
the  flue  ill  the  wall  nf  tlit-  oven  it  will  he  protected  with  a  thimble 
of  metal  or  asbestos. 

Consumption  will  be  maintained  at  5,  ro.  15,  20,  25  and  30 
feet  of  jjas  per  hour,  or  at  whatever  maximum  rate  the  oven 
burners  arc  capable  C)f  developin.sj  at  a  2-inch  pressure,  and  the 
llow  of  water  will  be  refjulated  to  that  rate  which  will  p^ive  a  rise 
in  temperature  of  50  defjrocs  in  passing;  through  the  coil.  The 
efficiency  of  each  rate  of  consumption  will  be  stated  in  per  cent., 
and  shall  be  detcniiiued  by  dividint>:  the  tola!  heat  iidded  to  the 
water  by  the  total  heat  the  j;as  was  capable  of  devclopinjjr. 


i  k,\N(.;k  oven 
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Losses. — The  losse; 
sensible  heat  of  flue  ga 

Loss  a,  we  believe 
loss  will  be  detennineil 
of  this  loss  will  be  sho' 

Loss  b  will  be  ilet. 
means  of  a  theruiometi 
from  this  observed  te 
mcntary  gas  will  l>c  c 
by  the  quantity  of  _t;as 
losses  will  be  the  li>tal 


will  be    (i()    incomplete  combustion,    ih) 

es,  and  (c)  radiation. 

will  be  found  lo  be  insitinificant.     This 

ly  analy/in.Dj  llie  flue  leases,  and  the  extent 

wn  by  the  rpianlity  of  unburnt  gas  present. 

ermined  by  observing  the  temperature  by 

er  at  the  point  indicated  in  Fig.  VIH,  and 

'ui])eraliire  Ibe  heat   containeil   in   the   cle- 

L'omputed  by  nmltiplying  this  temperature 

and  by  its  specific  heat.    The  sum  of  these 

loss  of  heat  in  the  flue  gases,  and  this  total 
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loss  can  again  be  advantageously  divided  into  ( I )  necessary  heat 
loss  and  (z)  heat  loss  due  to  over-ventilation.  The  first  loss  can 
be  determined  by  computing  the  temperature  which  would  have 
been  carried  off  in  the  flue  gases  had  only  enough  air  been  sup- 
plied to  the  burner  to  support  combustion,  and  this  deducted  from 
the  total  loss  will  give  the  amount  of  loss  due  to  over-ventilation 
or  the  air  which  has  been  taken  through  the  burner  unneces- 
sarily. 

Loss  c  will  be  difficult  to  accurately  measure.  This  requires 
the  maintenance  of  a  constant  differential  temperature  within  and 
without  the  oven.  The  room  can  probably  be  maintained  at  a 
fairly  constant  temperature,  but  the  only  positive  temperatures 
readily  obtainable  for  the  interior  of  the  oven  are  those  of  boiling 
water  and  of  melting  ice.  We  are  unable  to  find  a  suitable  means 
of  taking  advantage  of  the  positive  temperature  of  boiling  water, 
so  therefore  select  that  of  melting  ice. 

Radiation  Loss. — A  pan  will  be  provided  i  inch  high  and  lo 
by  10  inches  square.  This  pan  will  be  set  upon  a  wire  support  at 
a  height  which  will  locate  a  block  of  ice  8  by  8  by  8  inches  in  the 
oven  in  a  position  as  nearly  central  as  possible.  This  pan  will 
contain  several  pins,  upon  which  the  block  of  ice  shall  be  set  to 
keep  it  in  position,  and  the  pan  will  be  supported  with  one  comer 
slightly  below  the  level  of  the  others,  to  provide  for  drainage,  and 
from  this  low  corner  of  the  pan  a  tube  will  be  led  through  a  hole 
drilled  in  the  door  to  carry  the  water  of  liquefaction  into  a  suit- 
able measuring  vessel.  The  flue  of  the  stove  will  be  stopped 
with  a  luted  joint,  and  20  minutes  will  be  allowed  for  the  rate  of 
radiation  to  becomr  uniform.  At  the  tni\  of  this  20-minute  period 
the  catching  vessel  will  be  drained,  and  the  time  will  be  noted 
which  is  retjuired  for  the  accumulation  of  2  pounds  of  water  in 
this  vessel.  This  can  best  be  done  by  placing  the  catching  vessel 
upon  a  platform  scales  so  set  that  the  beam  will  tip  when  2  pounds 
nf  water  are  contained  in  the  vessel.  Ice  requires  the  supply  of 
141  B.  T.  U.'s  per  pound  to  convert  it  into  water,  hence  the  melt- 
ing of  2  pounds  of  ice  would  require  2  X  141  =  282  B.  T.  U.'s. 
By  computing  the  area  of  the  inside  walls  of  the  oven,  the  radia- 
tion per  square  inch  can  be  determined.  This  radiation  divided 
by  the  difference  in  temperature  of  melting  ice  {32  degrees  Fahr.) 
and  the  temperature  of  the  air  in  the  room  (60  degrees  Fahr.) 
60  —  32  zz;  28,  will  enable  the  calculation  of  the  radiation  at  other 
differential  temperatures  by  multiplying  this  quotient  by  any 
other  difference  in  temperature.     The  law  regarding  radiation  is 
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that  the  amount  of  heat  radiated  will  increase  in  exact  proportion 
to  the  increased  difference  in  temperature.  This  law  is  not 
strictly  applicable  to  this  work,  but  is  prc^bly  sufficiently 
accurate  for  our  present  needs. 

GAS  RANGES  —  BROILERS. 

The  efficiency  of  the  broiler  is  more  difficult  of  determination 
than  any  other  portion  of  the  stove.  The  work  of  the  broiler  is 
largely  dependent  upon  the  amount  of  radiant  heat  the  broiler 
burner  will  deliver,  and  the  radiant  heat  is  dependent  upon  the 
flame  temperature,  the  conductivity  of  material  immediately 
above  the  burner,  and  the  reflecting  properties  of  this  material. 

HviEonlil  Crat  StOtlaa 
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.Irriiinj^ciiii-iit.—W'c  are  nnt  ready  to  lay  down  definite  specifi- 
iraiions  for  tfsling  tho  efficiency  of  tlic  broiler,  but  \vc  sugfjest  the 
iiso  of  a  mollified  form  of  tlie  principle  used  in  the  absorption 
radiometer.  In  tliis  instrnment  advantage  is  taken  of  tbe  fad 
that  hf;it  rays  will  not  pass  through  water  saturated  with  alum. 
(t  is  a  well-known  fact  that  water  without  aUnn  being  a(ide<l  is 
almost  compl.'lely  im]>ervioiis  to  ibo  passage  of  beat  rays.  \Vo 
therefore  suggest  the  use  of  a  pan  3  inches  deep  of  metal  construc- 
tion, except  the  top.  which  shall  be  of  mica,  except  for  the  neces- 
sary sui)i>orting  sash,  which  shall  be  of  melal  also.  This  pan  is 
In  have  a  length  and  breadth  of  i  inch  less  than  the  dimensions  uf 
the  broiler,  and  .shall  !)e  arranged  with  partitions  forming  chan- 
nels ajiproximaiely  2  inches  across,  and  these  partitions  will  run 
from  alternate  sides  of  the  pan  to  within  2  inches  of  the  opposite 
side,  as  illnsirated  in  Tig.  XI. 

Ti-snir^. — \\aler  will  be  fed  to  this  pan  through  a  siiiiabk 
throttling  valve  anri  a  tnhe  pissing  through  a  hole  in  the  <loor  01 
the  broiler,  and  from  the  front  corner  of  this  pan  the  water' shall 
he  taken  from  the  pan  into  a  suitable  measuring  vessel  so  arranged 
that  the  Water  in  the  pan  will  be  constantly  maintained  at  a  depth 
of  approximately  2  inches.  This  pan  will  be  so  located  in  the 
broiler  that  the  to])  jrif  it  will  be  2  inches  below  the  lowest  portion 
of  the  gas  ilame.  The  temperature  of  the  water  flowing  through 
this  pan  shall  bi'  maintained  at  a  rise  in  temperature  of  50  degrees 
Fahr,  I-^fficiency  shall  be  stated  in  per  cent.,  and  shall  be  deter- 
mined by  dividing  the  total  heat  added  to  the  water  by  the  total 
heat  the  gas  was  capable  of  developing. 

l.o.tsis. — Tlic  losses  will  consist  of  (a)  sensible  beat  in  the 
jiroducis  of  combustion  and  (b)  radiation. 

Tbe  first  loss  is  measured  in  tbe  same  way  as  .specified  for 
measuring  this  loss  in  the  oven. 

The   radiation  lo.ss  cannot  lie  very  .iccurately  measured,  as 
under  actual  operating  conditions  this  radiation  loss  would  differ 
somewhat  according  to  the  conditions  under  which  it  is  tested, 
and  \vc  therefore  suggest  taking  radiation  loss  by  deduction. 
Respectfully  submitted, 

Hf.xrv   L.   Dohkrty, 
F.  \V.  Stone, 
John  Fr.vnkux, 

Co  mm  il  Ice. 
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PREsmKNT  Anurkws: — You  have  heard  the  report  of  this 
committee.  I  am  sure  it  covers  an  important  field,  much  more 
so  than  we  have  been  able  to  appreciate  probably  on  first  reading. 
It  is  a  subject  that  should  be  considered  carefully.  Any  dis- 
cussion on  the  report  will  now  be  in  order. 

Mr.  Persoxs: — I  move  that  the  report  of  the  committee  be 
accepted. 

Mr.  Bctter worth  ; — I  was  going  to  ask,  ^[r.  President,  if  it 
is  the  intention  for  this  committee  or  a  subsequent  committee,  aftei 
these  specifications  shall  have  been  adopted,  to  take  up  the  test- 
ing of  appliances  under  these  specifications  and  in  accordance 
with  them?  \Vbat  is  the  intention  with  reference  to  appointing 
a  committee  or  commission  to  take  up  the  testing  of  appliances 
in  behalf  of  the  Association  and  in  accordance  with  these  specifi- 
cations, or  whether  each  individual  member  may  or  may  not 
follow  them  as  he  chooses? 

NfR.  PKi*si)N-,-i: — I  would  think  that  the  report  of  this  com- 
mittee will  be  for  independent  use.  I  do  not  believe  in  using  the 
("jas  Association  to  advertise  anybody's  business.  When  we  come 
to  making  a  test  of  different  appliances  and  making  a  report  on 
them  we  are  going  into  the  advertising  business,  I  do  not  believe 
in  advertising  that  at  ail. 

Mr.  Sciiw.\km: — My  understanding  of  the  ap|wintment  of 
the  committee  was  simply  this:  That  some  form  or  method  for 
the  standard  testing  of  all  sorts  of  gas  appliances  be  devised  by  the 
Association  exclusively  for  the  use  of  its  members  and  in  the 
interest  of  no  particular  appliance,  lint  for  the  use  of  everybody 
connected  with  this  Association. 

The  Phesidknt: — I  think  the  last  two  gentlemen  express  the 
idea  we  had  in  view  in  the  appointment  of  this  committee  last 
>ear.  If  was  the  intention,  as  far  as  I  am  aware,  to  let  it  go  no 
further  than  simply  standardizing  Jhe  method  of  testing  ap]»aratus 
and  gas  appliances,  so  that  anyone  can  carry  it  out  for  themselves. 
.Are  there  any  further  remarks?  If  not,  the  motion  before  the 
house  as  I  understand  it  is  that  the  report  of  the  committee  bt 
accepted,  that  the  committee  be  continued,  and  that  discretionary 
IKiwer  be  granted  to  the  committee  to  correct  and  revise  tlie  report 
as  in  its  judgment  seems  wise  to  do,  and  that  the  report  be  pub- 
lished the  same  as  if  already  adopted  by  the  Association. 
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The  above  motion  was  then  duly  seconded  and  unanimously 
adopted. 

Mr.  Doherty: — I  agree  in  a  measure  with  what  Mr.  Butter- 
worth  has  said  and  in  a  measure  with  what  Mr.  Persons  has  said. 
This  Association  does  not  want  and  it  cannot  afford  to  lend  itself 
to  advertising  anybody's  goods.  But  at  the  same  time  there  are 
a  great  many  men  who  may  not  be  equipped  for  making  a  proper 
test  of  gas  stoves.  Now  I  think  if  this  report  is  spread  upon  the 
minutes  of  this  Association  and  the  committee  properly  handles 
this  important  question  to  the  satisfaction  of  the  members  of  this 
Association,  it  will  be  adopted  by  the  entire  American  gas  frater- 
nity, and  probably  b}'  the  European  gas  fraternities  as  well.  The 
Association  work  need  not  stop  there.  I  think  it  will  be  its  duty 
to  bring  out  the  results  by  using  this  system  of  testing.  I  think 
probably  the  Association  couid  take  up  the  question  of  testing 
these  appliances  because  that  is  the  proper  method  of  securing 
improvement.  Unless  these  specifications  are  used  they  will  do 
nobody  any  good.  I  do  not  think  anybody  need  have  any  fear 
about  this  Association  lencling  itself  to  any  advertising  scheme. 
It  has  not  in  the  past  and  I  heJicvc  it  will  not  in  the  future. 

PKliSiUKXT  A.^JDRKWs;^ — The  next  business  upon  the  program 
is  the  refjort  of  the  Committee  on  President's  Address. 

Mr,  Iii-'TTKRWowni  : — -Mr.  President.  I  am  not  chairman  of 
that  committee,  nor  am  I  its  sccretar;',  but  as  usual  I  have  been 
im]X)sed  upon  ami  will  have  to  read  the  report,  which  is  as 
follows : 

KlUtlKT   OF    rOIll.MIT'riCI'-   ON    rRliSIIlENT's    ADDRESS. 

To  the  Ohio  Cas  I.ij^ht  dissociation: 

CiKS-n-KHES  :--Vour  committee  conmiends  the  address  of  _vour 
President  for  ils  business-like  directness  and  conci.seness.  The 
opinions  of  so  active  and  progressive  a  gas  manager,  who  is  a 
man  of  accomplished  deeds,  gather  than  untried  theories,  are 
valuable,  and  carry  weight  by  their  mere  statement,  not  nee<lins 
elaboration  or  lengthy  argument.  It  is  especially  significant  thai 
your  President  points  out  to  us  that  the  prosperity  of  our  busi- 
ness may  not  l>e  dependent  U])on  the  maintenance  of  high  price.'; 
for  gas,  but  on  the  contrary  it  may  lie  along  the  lines  of  low 
prices.  In  this  connection  he  brings  up  the  most  important  ques- 
tion of  differential  rates  an<l  advances  the  rather  novel  suggestion 
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that  there  should  be  two  prices  for  gas,  one  for  cooking  and  light- 
ing and  the  other  for  heating. 

Your  committee  considers  that  the  question  of  rates  is  one  of 
the  most  important  that  now  confronts  us,  and  we,  therefore, 
recommend  that  as  much  as  possible  of  the  remaining  time  of 
this  convention  be  devoted  to  its  discussion  in  open  meetings,  in 
order  that  a  free  and  fuli  interchange  of  views  may  be  had,  to  the 
end  that  we  may  receive  the  benefit  of  the  combined  judgment 
and  coimsei  of  all  our  members. 

The  advantages  of  high-pressure  distribution  are  also  touched 
upon  and,  in  view  of  the  importance  of  this  subject  we  recommend 
that  if  time  permit  it  also  be  given  further  consideration  at  this 
meeting. 

J.  T.  Lynn, 

Irvin  Butterwoktii, 

B.  W.  Perkins. 

Committee. 

Mr.  I'utterworth  : — 1  would  say  that  this  report  was  pre- 
pared early  yesterday  morning,  since  which  time  the  Association 
has.  anticipating  our  recommendation,  given  further  consideration 
and  discussion  to  the  subject  of  high-pressure  distribution.  It 
has  not.  however,  touchfd  upon  or  discussed  to  the  extent  its  im- 
portance merits,  the  question  of  differential  rates. 

It  was  then  moved,  duly  seconded  and  unanimously  adopted, 
that  the  ro])ort  of  the  Committee  on  President's  Address  he 
accepted  and  spread  upon  the  minutes  of  the  Association. 

The  I'res[1)Ent  : — (ifutiemen,  as  there  are  no  other  pressing 
matters  Jiefore  us  now,  T  think  it  will  Ik-  well  to  take  up  'the 
recommendation  contained  in  tlic  report  of  the  cnnunittce  in 
regard  to  differential  rales,  wliicli  they  recommend  he  discussed 
in  open  session.  In  order  to  start  this  discussion  I  would  be  very 
glad  to  call  upon  Jlr.  i'.ulterworth  for  a  few  words. 

I>[l-[-ERi:.\TIAl,    RATE.S. 

Mk.  Hut'ierwortii  :^I  think  the  discussion  sliould  he  startei! 
by  some  one  who  has  given  ihis  question  more  consideration  than 
T  have.  There  arc  a  great  variety  of  opinions  on  it  and  there  must 
be  some  best  way,  although  local  conditions  may  affect  it.  There 
may  not  lie  any  best  way  of  universal  adoption.    As  in  many  other 
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matters  connected  with  our  business,  local  conditions  inaj'  govern 
in  this  instance  also.  I  think  the  public  mind  has  Ijocn  educated  to 
Che  idea  that  differential  rates  for  almost  any  commodity  or  ser- 
vice.'based  on  quantity,  are  just  and  that  differential  rates  based 
upon  the  purptjsc  for  which  the  comniodity  is  used  strikes  them 
as  being  unjust  and  unreasonable.  I  would  make  that  comment 
upon  it,  I  iiave  no  very  pronoimced  theories  to  advance  on  the 
subject. 

Mk,  Perkins,  being  called  on  by  the  President,  said:  I  think 
the  matter  is  more  local  than  general.  There  is  a  great  diversity  of 
opinion  as  regards  difTerenlial  rates,  and  I  should  say  it  would  be 
governed  more  by  local  conditions  than  anything  else.  I  never  have 
been  a  believer  myself  in  differential  rates  to  any  great  extent, 
except  as  based  upon  quantity.  I  have  always  thought  that  gas  is . 
worth  just  as  mudi  to  hum  in  a  stnve  as  it  is  worth  to  burn  for 
ilhmiinating  purposes.  So  far  as  we  are  individually  concerned.  I 
think  we  have  prettv  nearly  proved  it. 

Mr.  Whvsall: — I  am  inclined  to  the  opinion  that  it  is  pure!) 
a  iocs!  proposition.  We  Ixdieve  in  selhng  gas  at  one  price  and  we 
will  se!l  it  at  any  time  they  want  it. 

>Ir.  Ropkk: — I  would  hke  to  ask  a  question,  Xfr.  President.  I 
am  about  to  install  a  new  power  plant  and  f  would  like  to  use  a 
gas  engine.  1  would  like  to  know  what  the  general  opinion 
would  \k  in  rei^ard  lo  gas  supplied  for  engines  as  compared  with 
electrical  power.  The  electrical  people  certainly  make  a  vast 
difference  in  their  charges  according  to  the  amount  of  power  yon 
use.  I  have  a  contract  for  electrical  power  at  a  certain  figure, 
provided  *ve  use  at  least  2,000  kws.,  and  if  we  use  less  than  2,000 
kws.,  the  price  is  another  figure,  but  if  we  use  more  than  that 
they  again  make  a  different  price.  Why  shouldn't  gas  be  sold 
in  the  same  way?    I  am  asking  for  information  now. 

Mr.  Ok)mi!s; — I  believe  in  differential  rates  based  upon  quan- 
tity and  not  upon  the  purpose  for  which  the  commodity  is  used. 
1  think  that  would  be  the  fairer  way  to  put  it. 

Mr.  McIi.uknnv  : — I  think  there  is  a  growing  use  for  gas  in 
that  way.  There  are  many  gas  companies  which  have  a  sliding 
scale,  giving  additional  inducements  to  consumers  demanding 
greater  quantities  of  gas,  and  the  gas  companies  establishing  this 
custom  feel  very  well  satisfied  thus  far  with  the  results.  Some 
companies  give  more  attention  to  the  use  of  gas  for  industrial 
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purposes  and  have  made  radical  ])roj;ri'SS  aloiifj  that  lino,  and  with 
fair  siicci'ss,  cndoavoring  to  make  extra  inducements  to  use  larger 
i|uantitLes  of  gas  at  lower  prices. 

Mk.  Doiikkty: — I  do  not  believe  that  I  agree  with  any  of  the 
,si>eakers,  Jlr.  President.  My  views  are  so  different  that  I  do  not 
know  whether  it  is  worth  while  to  exploit  them.  The  electrical 
companies  are  very  rapidly  coming  to  the  belief  that  they  should 
not  give  difTerential  rates  on  (|tiantity  alone.  It  has  been  demon- 
strated absolutely  that  it  is  foily.  The  tendency  is  towards  the 
adoption  of  some  system  of  rating  based  on  the  expenses  occa- 
sioned by  each  consumer,  and  the  expenses  per  imit  of  cnrrciit  sold 
are  not  necessarilv  projjorlional  !o  the  <|uantitv  used,  but  are  pro- 
portional to  the  (piantity  used  when  considered  in  relation  to  the 
portion  of  the  plant  they  use.  In  other  words  there  is  not  an 
electrical  comjiany  that  would  not  be  better  od  if  they  coidd  cut 
off  about  30  to  50  per  cent,  of  their  present  consumers.  If  they 
could  they  would  be  aheail  of  the  game.  I'>oin  30  to  50  per  cent. 
i>f  their  present  consumers  are  pro1)ably  unprofiiahle  to  them. 
These  consumers  may  be  .sonic  of  the  bis;gest  consumers  that  they 
have.  Take  for  instance  a  factory  which  runs  all  llie  year  around, 
but  closes  down  at  half-jjast  five.  They  have  occasion  to  use  U-^ht 
but  two  or  possibly  three  muiuhs  in  the  year ;  tiien  they  have 
o:casion  to  use  light  only  for  from  a  half  hour  to  one  hour  a  day. 
That  means  that  for  a  cjo-hours*  use  of  certain  equiiMnent  the  elec- 
trical company  has  to  get  eufnigh  out  of  that  to  pay  its  ])ro))!)r- 
tiiinate  part  of  the  interest  on  the  investment,  together  with  other 
tixed  charges  and  operating  expenses  and  station  e<;uipment. 
They  will  use  perhaps  $300  or  S400  worth  of  current  hi  those 
two  or  three  months  and  for  the  other  nine  or  ten  months  of  tin- 
year  they  use  practically  none. 

You  will  find  in  the  electrical  jenirnals'a  great  deal  of  litera- 
ture on  the  subject  of  differemial  rates  and  a  great  deal  of  this 
literature  I  think  is  applicable  to  the  gas  business.  1  have  heard 
[uany  views  given  by  various  gas  managers  on  this  subject  and 
at  our  last  convention  we  took  iip  this  subject  and  printed  the 
views. of  the  ex-Tresident  of  the  Michigan  Gas  Association,  who 
held  that  differential  rates  were  improper.  I  defended  the  other 
side,  holding  that  differential  rales,  while  not  eipiitable.  were  more 
e(|uitable  than  a  uniform  rate — that  is,  differentiating  between 
the  use  of  gas  for  lighting  and  for  fuel.     The  load  factor  of  a  sta- 
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tion  selling  s,^?,  only  for  ligliting  would  be  very  low  iiidml, 
because  tiiey  wnuUl  have  to  have  a  |)Iant  that  is  capable  of  gfner- 
atinp  and  disiribnting  ten  times  as  much  as  their  actual  outpui 
would  prove  lo  be.  This  is  Ijecause  everybody  uses  light  at 
approxiTiiately  the  same  hour.  Now,  with  fuel  gas  you  get  tlira- 
peaks  to  your  load:  sometimes  your  mominp  peak  is  a  very  loni; 
])eak;  they  cook  breakfast  and  then  they  do  their  baking  and  the 
residt  is  for  the  same  demand  you  will  sell  more  gas  to  fuel  cmi- 
sumers  than  to  lighting  consumers.  Therefore,  if  you  had  all 
fuel  consumers  on  your  lines  your  sales  of  gas  would  increase,  i>r 
rather  for  the  same  sales  of  gas  throughout  the  year  you  wnuM 
not  have  to  have  as  big  a  plant  as  you  wonld  for  distributing  s^^ 
for  illnminating  pnqioses  only.  Hence  your  exi)cnses  would  mu 
lie  as  high.  anc|  that  would  diminish  your  interest  charges,  taxi'-i 
and  a  great  many  of  your  other  fixed  charges.  For  that  reason 
I  justify  the  lower  rale  for  fuel  gas  and  I  think  I  can  demon str.iu' 
that  this  is  so  by  si  Fine  data  in  the  Question  Piox.  Vou  will  find  a 
chart  accompanying  Ouesiion  Xo.  1 1 2,  showing  the  dilTerent  I'nd 
curves  of  gas  eonsnm])tion  at  the  Denver  station.  Xow  the  fml 
curve  is  Xo.  5,  which  is  the  combined  load  curve  of  a  large  iniiti- 
her  of  fuel  users  made  uj>  from  ihe  complaint  meter  records  and 
the  biggest  peak  per  consumer  on  fuel  consumption  is  y  feet:  noii 
for  lighting  consT!ni]ilion  that  peak  runs  up  to  alxiut  13  feet  piT 
consumer.  It  must  be  axioniatic  that  the  nearer  we  can  work  mir 
.vorks  aTi<l  mains  to  their  maxinunn  eaiiacily  continuously,  the  V— 
will  be  our  fixed  eliarges  per  unit  of  output.  That  makes  a  ver 
great  dilTereiiee  which  we  may  not  reali/.e  until  we  stop  and  .'tHd\ 
it  out.  how  much  of  the  expense  of  a  jjas  comjiany  is  in  the  naliiri' 
of  fixed  charges,  and  not  dependent  upon  output.  All  of  thi'M' 
fixed  charges  will  he  decreased  proportionately  with  the  larfff't 
output  we  have  to  divi'de  into  them.  This  rale  question  1  do  not 
believe  .is  one  that  a  man  can  give  an  nff-haiid  opinion  upon.  1 
think  he  nnist  start  in  and  analyze  the  results  he  has  obtained  from 
his  present  consumers  and  then  I  think  he  nuist  analyze  his 
expenses,  and  he  must  be  able  to  determine  what  expenses  wonld 
Ijc  increased  by  additional  consumption  to  tiie  same  consumers  and 
what  expenses  would  lie  increased  by  additional  consumption  n' 
additional  consumers.  Assume  that  the  cost  of  reading  meters 
and  taking  care  of  a  consumer's  account  is  about  $3.60  a  year. 
which  is  about  what  it  is  in  the  citv  of  Denver.    Take  a  coiisunier 
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ii'ho  uses  6,000  feet  of  gas  per  year  to  whom  wc  are  selling  gas 
at  Si  per  1,000.  We  must  first  deduct  $3.60  from  the  $6  for  read- 
ing his  meter  and  taking  care  of  his  account-  That  Itaves  us  $2.40 
for  the  manufacture  of  gas,  its  distribution  and  all  other  expenses, 
or  40  cents  per  1,000  ciibic  feet.  If  you  can  sell  to  a  man  who  uses 
6,000  feet  of  gas  at  $3.60,  plus  40  cents  a  1,000,  why  can't  you 
afford  to  sell  to  the  big  user  at  that  same  price  ?  That  is  virtually 
wliat  you  are  doing.  You  arc  only  getting  about  40  cents  a  1,000 
lo  cover  a  large  projiortion  of  your  expenses. 

There  are  certain  expenses  of  the  gas  company  which  bear 
no  more  relation  to  the  output  of  sales  than  they  bear  to  the  rivets 
in  your  gas  hokler.  I  think  the  factors  upon  which  we  must  base 
our  expenses  are  those  expenses  which  are  exactly  in  proportion 
to  the  output :  those  expenses  which  are  exactlv  proportional  to 
every  consumer:  reading  melers,  making  out  bills,  and  so  forth: 
those  expenses  which  are  dependent  upon  the  distance  which  the 
consumer  is  from  the  station  ;  which  embrace  investment,  consti- 
tuting the  distributing  system  of  the  plant  and  so  forth,  and  those 
expenses  which  arc  influenced  by  maximum  demand.  The  size 
of  our  mains  is  not  intlucneed  by  the  amount  of  g.-is  we  sell,  but 
by  the  maximum  instantaneous  demand  which  is  made  ujion  llicni. 
I  think  in  the  next  three  or  four  years  there  will  be  a  very  radical 
departure  from  our  present  method  of  selling  gas.  I  cannot 
imagine  a  more  equitable  way  to  sell  gas  than  to  sell  it  per  1,000 
feel  regardless  of  other  coiHlitinns  or  otlier  ex]K'nses,  Cases  can 
sometimes  be  best  illustraled  by  example.  Now,  for  what  could 
you  afford  to  sell  gas  to  a  hotel  to  use  under  the  boilers  in  case  of 
emergency,  or  in  case  there  was  a  shortage  of  coal?  You  must 
remember  that  we  are  in  a  little  different  position  from  tlie  aver- 
age merchant,  or  men  that  furnish  commodity.  He  furnishes  what 
he  is  able  to  furnish  and  no  more.  The  supply  of  gas  to  the  con- 
sumer is  not  within  our  power,  but  in  his  power.  lie  can  use  as 
much  or  as  little,  clear  to  the  capacity  of  his  service  and  his  meter 
anil  we  have  always  interpreted  it  to  be  our  duty  to  enlarge  that 
sen-ice  and  enlarge  that  meter  to  meet  any  maxinumi  demand  he 
may  choose  to  put  on  us.  Now  there  surely  must  be  some  limit 
to  which  we  can  afford  to  go  and  beyond  which  we  cannot  afTord 
to  go,  and  I  think  that  limit  is  already  exceeded  in  many  cases. 

Presiuent  AndhivWs:— :The  next  business  before  the  Associ- 
ation is  the 
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To  the  Ohio  Has  Li:^ht  .Issocialioii: 

("i^,N■rI.]■:^rl;^■ : — Tlic  Committee  on  Next  I'lace  iif  Mei-tiii^  Ins 
iK'tii  unable  to  afrree,  but  would  Hiig(ffst  tlie  following  cities: 
Toledo,  ("). :  Evaiisville.  Iiul..  and  Cleveland.  O..  with  the  rccoin- 


niendati 

m  that  the  Ass 

iciatioii,  bv  a  vote,  deteriniiic  the 

))laee  of 

meetms. 

Respectfully  submitted. 

Gy.n.    \Vnvs.\i.l.. 
J.  G.  Sm'HKNS, 
1-.  W.  Stonr, 

CommhU 

Till-;  I'kKSMii-.NT:— .\  motion  for  the  selection  of  one  of  these 
three  places  will  now  be  in  order, 

^(r.  Whysall  then  e.steudcd  a  cordial  invitation  for  die  A.sso- 
ciation  to  meet  next  year  at  Evansville.  Ind..  and  Mr.  Persons 
extended  an  earnest  invitation  to  the  .Association  to  meet  at 
Toledo,  O. 

On  motion,  duly  seconded,  a  risinj,;  vote  was  taken  to  deter- 
mine the  place  of  next  meetinji  as  l)etween  Tole<lo  and  Cleveland, 
O.,  and  J^vansville,  lud.  The  .A.ssociaiion  voted  in  favor  of  Cleve- 
land, O. 

Mr.  Doukktv: — Mr.  Chairman.  I  would  like  to  have  permis- 
sion to  present  auother  subject  before  the  matter  of  election  of 
officers  is  considered.  It  is  something  already  referred  to  in  the 
Oiiestion  I'.ox.  and  that  is  in  regard  to  research  work.  I  will 
simply  ask  for  the  adoption  .of  the  report  and  the  matter  may  be 
left  in  the  haitds  of  the  incoming  President  or  Kxecutivc  Coin- 
inittee.  because  there  are  one  or  two  memlx-rs  who  wanted  to  be 
heard  on  this  subject  and  one  of  them  is  out  of  the  city. 

.MR.MORAXDC.M    REGARDING   RESEARCH    WORK. 

IIENRV    L.    DOHF.RT\'. 

The  matter  of  research  work  has  been  given  some  attention 
by  the  American  Gas  Light  Association,  but  this  field  is  so  large 
that  were  all  of  the  associations  to  undertake  means  for  carrying 
out  work  in  this  line,  they  could  not  even  cover  a  small  portion 
of  this  lield.  None  of  onf  gas  associations  are  so  small  but  that 
they  should  endeavor  lo  contribute  their  share  towards  original 
work  of  value  to  the  gas  fraternity. 
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The  (")liio  Gas  Lifjht  Association  took  an  important  step  at 
its  last  convention  wlien  it  appointed  a  committee  to  cievise  speci- 
licatinns  for  standard  nu'thods  for  testing  fnei-jjas  appliances, 
Shonld  this  committeL'  evolve  some  methods  for  testing;  that  will 
retlect  the  true  efficiency  of  all  of  our  various  f^a;-  appliaitces,  it 
cannot  hut  result  in  an  improvement  in  the  manufacture  of  these 
n])i>liances,  which  will  have  a  heneficial  effecl  upon  die  pas  Inisi- 
iH-ss.  It  is'  not  enough  to  know  that  one  water  heater  and  one 
■'as  stove  are  as  ijood  as  sonic  other  water  heater  or  some  other 
;'as  stoves,  hut  we  want  to  know  what  percentage  of  the  ideal 
iflii'iency  is  realised.  We  do  not  want  to  stop  here,  but  we  want 
to  know  what  occasions  the  kisses,  and  wc  want  to  know  the  exact 
division  of  these  losses  hetween  radiation,  the  effect  of  over-venti- 
iatitiii,  and  other  causes  which  produce  these  losses,  as  this  is  the 
rirdy  way  we  can  expect  to  lessen  them. 

Were  there  no  other  field  than  work  on  gas  api)!iances,  that 
r.ltMie  would  warrant  this  Association  in  attem])ling  to  carry  on 
research  work,  hut  there  are  other  fields  of  importance  hesides 
this  one.  Jiany  of  the  problems  which  confront  us  in  the  gas 
hnsiness  are  but  imperfectly  understood.  Some  of  the  formulas 
which  we  use  are  (pieslionable.  For  years  we  have  accepted  the 
theorv  that  specific  heats  were  practically  constant  for  all  tempera- 
tures, hut  in  the  light  of  recent  exiierience  it  seems  likely  that 
the  specific  heat  of  C(  )^.  and  certain  other  gases  may  vary  loo  per 
cent,  from  the  minimum  with  a  sufficient  increase  in  temperature. 

It  would  he  ini]K)ssihle  to  go  through  the  entire  list  of  -sub- 
jects re<|iiiring  invi-s ligation.  lu  my  attempt  to  edit  your  Ques- 
tion Hox  for  tliis  convention,  I  have  had  my  attention  directed  to 
many  points  on  which  investigation  work  could  be  done  to  the 
great  advantage  of  the  gas  fraternity.  Take  Question  N'o.  3. 
which  is  apparently  a  very  simple  one:  "Assuming  that  sonic 
coal  nyist  he  stored  to  insure  a  supplj'  at  the  works,  is  it  better 
to  [cave  the  same  coat  stored  all  the  time  for  any  emergency  that 
might  arise,  and  use  fresh  coal  as  far  as  possible,  or  is  it  better 
to  use  the  oldest  coal,  and  should  the  old  coal  be  cleaned  out 
once  a  year?"  Nearly  every  answer  received  to  this  question  is 
to  the  effect  that  the  old  coal  should  be  cleared  out  periodically, 
or  else  the  oldest  coal  should  be  used  first.  Jty  own  belief  has 
always  been  that  the  freshest  coal  should  always  be  used  fir.st  and 
stored  coal   should  not   be   used  except   in   emergency.      I   had 
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always  supposed  this  was  the  general  belief  among  gas  engineers 
until  the  ansH'crs  to  this  question  commenced  to  come  in.  I  then 
found  that  I  was  in  discord  with  every  other  gas  manager  that 
contributed  answers  to  this  question. 

Time  does  not  permit  me  to  make  an  extensive  investigation, 
but  from  the  report  of  the  results  of  some  accurate  experiments 
and  the  estimates  of  two  fuel  engineers,  the  freshest  coal  should 
always  be  ust-d  first,  and  if  coal  is  stored  this  coal  should  only  be 
used  under  necessity.  Coal  deteriorates  much  more  rapidly  at 
first  than  later  on,  and  after  a  certain  period  of  time  depreciation 
is  so  .slow  as  to  be  almost  unnoticeablc.  I  am  speaking  now  of  a 
coal  similar  to  Second  Pool  Youghiogheny  coal,  but  I  recognize 
that  every  cnal  has  its  own  characteristics.  If  my  assumption 
is  right,  a  le.sser  total  loss  will  result  from  allowing  stored  coal 
to  remain  storcfl  as  long  as  possible,  but  I  do  not  know  that  vn\ 
present  belief  is  a  correct  one.  and  I  simply  mention  this  as 
anotiicr  example  to  show  the  opportunities  and  necessity  for 
investigation  work  which  will  prove  valuable  to  tiie  gas  fraternity. 

Ko  one  man  or  no  one  set  of  men  can  do  much  work.  If  this 
-Association  is  to  take  up  investigation  work,  it  should  endeavor 
to  find  means  to  enlist  the  services  of  the  largest  p<issil)lo  number 
of  investigators.  It  would  also  be  desirable  to  enlist  the  services 
of  investigators  who  are  outside  of  the  gas  fraternity  in  addition 
to  all  those  who  are  in  the  gas  fraternity,  if  this  can  be  done. 
It  might  be  difficult  to  secure  such  research  work  unless  there 
were  some  reward  or  some  means  of  proper  recognition.  The 
natural  thing  for  an  as.'iocialion  with  funds  to  do  woidd  be  to 
award  gold  medals  for  valuable  work.  The  funds  of  this  Associ- 
ation would  not  permit  it  to  ado])t  tiiis  custom.  Even  if  the  funds 
would  permit,  T  doubt  if  a  gold  medal  would  be  any  more  prized 
by  a  recipient  than  woukl  .some  proper  certificate  of  apprecia- 
tion which  coukl  be  put  in  more  available  form  for  exhibition.  1 
therefore  lean  to  the  lw.>lief  that  an  engraved  certificate  should  l>e 
adopted. 

I  tlit-rcfore  recommend  that  this  Association  elect  a  Com- 
mittee on  Ke-iearch  Work;  that  this  committee  shall  hold  office 
subject  to  removal  by  the  vote  of  the  Association,  for  a  period  of 
two  years;  th;it  their  successors  shall  be  elected  a  year  prior  to 
the  expiration  of  Uieir  term.  I  further  recommend  that  this  com- 
mittee, when  elected,  shall  be  audiori!?cd  by  this  Association  to 
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secure  funds  of  voluntary  subscription  to  provide  an  engraved 
plate  for  the  certificate  of  appreciation,  and  that  they  shall  be 
authorized,  upon  the  collection  of  such  a  fiuid,  to  provide  such  a 
plate;  also  that  they  shall  be  authorized  to  select  certain  subjects 
for  investigation,  and  shall  have  power  to  predetermine  the  maxi- 
nuim  and  minimum  points  of  credit  that  shall  be  given  for  any 
detail  of  investigation  or  research  work,  and  upon  completion  of 
this  work  they  shall  recommend  to  the  Association,  subject  to  its 
action,  the  authorization  of  a  specified  number  of  accredited 
points. 

The  number  of  points  required  to  obtain  a  certificate  shall 
be  100.  The  maximum  number  of  100  points  may  be  offered  for 
any  great  undertaking  in  research  or  investigation  work,  or  for 
any  one  detail  of  investigation  or  research  work,  provided  the 
report  furnished  is  of  sufficient  merit.  For  work  of  lesser 
importance  any  number  of  points  may  be  given  from  one  to  too, 
and  when  the  investigator  shall  have  obtained  an  aggregate  of 
100  points  a  Certificate  of  Appreciation  shall  be  issued  to  him. 

I  therefore  move  that  this  Association  create  a  standing 
Committee  on  Research  Work;  that  the  members  of  said  com- 
mittee be  elected  for  a  term  of  two  years;  that  their  successors 
shall  be  chosen  one  year  prior  to  the  expiration  of  their  term; 
that  this  committee  be  authorized  to  collect  funds  by  voluntary 
subscription  to  provide  a  suitable  plate  from  which  the  Certificates 
of  Appreciation  may  Jie  njade ;  that  they  be  authorized  to  offer 
any  number  of  accre<lited  points  for  any  detail  of  research  or 
investigation  work,  subject  to  the  approval  of  this  Association; 
that  such  research  or  investigation  work  may  be  undertaken  by 
anyone,  whether  a  member  of  this  Association  or  not;  and  that 
the  names  of  holders  of  Certificates  of  Appreciation  be  published 
with  every  h.st  of  Association  members. 

On  motion,  duly  seconded,  the  report  of  the  Committee  on 
■Research  Work  was  then  adopted. 

TiiF.  pRr:s[U[-:NT: — The  next  order  of  business  is  the 


RKl'OkT  OF  THE  COMMITTEE  ON  XOM1N.\TIO.\S. 

To  the  Ohio  Gas  Li:^lil  .IssocUilioii: 

Gexti-emkx  : — t)n  behalf  of  the  Conuuittce  on  Nominations, 
I  submit  the  fuUmving  report: 
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V(»iir  ('iiniiiiitiee  on  XoniinaCians  for  this  Association  reconi- 
ini'iids  the  fnliowinj;:    For 

Prcsiiicnl.  J.  D.  JEfllhfiiny.  Phila.lcl])!iia,  Ta. 

i'icc-Prcsidcut.  V.  \\.  Stone.  Ashtahtila,  O. 

Secretary  and  Treasurer.  T.  C.  Jones.  Delaware,  O. 

Members  of  the  ll.reciilire  Committee.  Donald  McDonali!.  of 
l.oiii.'iville,   Ky,.  .-mil  J.   l.>.   Shaltiick.  of  Darhy.   Pa. 

Res])ectfiilh'  submitted. 

HkXRY  I,.  DOIIF.RTV. 

>TosKs  CnoMiis. 
W.   P..  C,!:oR(;i-:. 

Comiitittee. 

L']>ou  iiioiion,  duly  sennideil.  the  report  of  ihe  coniniiltee  was 
uiiantniouslv  a(lo]>teil. 

Phksidkxt  Amjkkws: — (amtkuKT,  it  gives  me  Kreat  pleasure 
to  Slate  that  John  D,  Metlheiiny  has  been  eleetcd  President  of  this 
Association  for  the  ensuing  year,  F.  W.  Stone  for  \' ice- President 
and  T.  C.  Jones  for  Secretary  and  Treasurer.  1  am  siire  we  would 
all  be  glad  to  hear  from  Mr.  .Mcllhenny  and  I  will  appoint  Mr. 
Persons  to  escort  him  to  the  chair. 

J.  1).  Mi.If.in:NN"y :— Mr.  Chairman  and  Gentlemen:  It  cer- 
tainly is  a  very  great  coni]}liment  and  honor  to  have  been  elected 
President  of  the  Ohio  Gas  Light  .Association,  and  I  assure  you  ! 
deeply  feel  it.  Such  instances  make  us  realize  the  bright  spots  in 
our  lives,  W'c  should  value  and  cherish  any  manifestation  of 
esteem  or  confiilencc  on  the  part  of  our  fellow  men. 

I  have  always  taken  a  very  great  interest  in  the  Ohio  Gas 
Light  As.-iociation.  This  is  the  tenth  consecutive  meeting  I  have 
attended,  and  I  have  always  attended  the  sessions  of  the  Associa- 
tion with  a  great  deal  of  pleasure,  as  well  as  with  a  great  deal  of 
profit.  We  have  seen  evidence  in  previous  meetings,  and  we  sec 
additional  evidence  at  this  lueeting  tiiat  this  Association  is  endeav- 
oring to  do  what  it  can  for  the  betterment  and  improvement  of 
the  profession  with  which  we  are  connected,  and  which  we  love 
so  well.  I  look  forward  to  the  next  year,  and  the  succeeding  years 
of  this  .Association  with  great  pride  and  with  great  hope  and  antici- 
pation.    I  believe  w-e  will  make  our  mark  in  noting  the  prt^ress 
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whidi  our  profession  and  business  merits.  1  believe  that  this 
Association  will  do  what  nn  other  gas  association  has  ever  done, 
and  in  order  tn  accomplish  it  the  entire  and  earnest  co-operation 
of  all  its  members  is  necessary.  I  thanW  yon  al!  very  mnch  for 
the  honor  yon  have  conferreil  upon  nie. 

T.  C.  J(i.\i£s: — Cit'ntlemen,  I  have  only  to  thank  yon  a^ain  for 
this  renewal  of  your  confidence,  and  hope  during  the  year  to  come 
you  will  all  remember  that  we  arc  going  to  ha\-c  a  meeting  in 
Cleveland  next  year,  and  that  we  must  all  do  everything  we  can 
to  make  the  2t)th  annual  tnoetiug  of  the  Ohio  Gas  Light  Associa- 
tion the  most  brilliant  gathering  of  gas  men  ever  held  in  this 
country,     T  thank  you. 

Mk.  DiiHiiKTv:—  .Mr.  President,  before  closing  I  move  that  a 
vote  of  thanks  be  extended  to  the  Cincinnati  Gas  and  Electric 
Company,  lo  the  Stacey  Manufacturing  Company,  to  the  United 
States  Cast  Iron  Pipe  and  Foundry  Company,  to  the  Hamilton- 
Otto  Coke  Oven  Company,  and  to  F.  and  L.  Kahn  &  Bros,  who 
have  made  our  stay  in  Cincinnati  so  pleasant,  and  to  whom  we  are 
indebted  for  courtesies  shown  to  us  while  here;  I  also  move  that 
a  vote  of  thanks  be  tendered  to  President  .Andrews  for  his  very 
jjainstaking  work  as  the  presiding  officer  at  this  inceling,  and  hi.s 
uniform  courlesy  to  the  membt'rs  of  this  Association;  also  a  vote 
of  thanks  to  Secretary  Jones  for  his  earnest  efforts  in  bringing 
about  and  carrj-ing  through  to  completion  a  very  successful  meet- 
ing. 

The  abo\e  motion,  Ijeing  seconded  b_\'  Mr.  Persons,  was  unani- 
mously adopted. 

On  motion,  duly  .seconded  ami  carried,  the  nineteenth  annual 
meeting  of  the  Ohio  (ias  Light  .Association  then  adjourned. 
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Alex.  C.  Humphreys March   i6,   1892 

President,  Buffalo  Gas  Company;  President,  Stevens  Institute  of 
Technology,  and  member  of  firm  of  Humphreys  &  Glasgow, 
31  Nassau  St.,  New  York,  N,  Y. 

Andrew  Hickenlooper September  17,   1884 

President,  The  Cincinnati  Gas  and  Electric  Co.,  Fourth  and  Plum 
Sts,,  Cincinnati,  Ohio. 

tAsa  S.  Bnshnell September  17,  1884 

Springfield,  Ohio. 


Active  Members. 

Abbott,  E.  D March  15,  189.5 

Superinlendcnt,  SpriuRficId  Gas  Company,  Springfield,  Ohio. 

Addicks,  Walter  R March  21,  1894 

Vice-President,  ConMilidated  Gas  Company,  4  Irving  Place,  New 
York,  N.  Y. 

Alcott,  F.  J March  21,  1900 

General  Manager  and  Secretary,  The  Standard  LighlinR  Company, 
Cleveland,  Ohio. 

Allen,  G.  A March  19,  1890 

Secretary,  Znnesvillc  Gas  Lisht  Company,  Z.inesvillc,  Ohio. 

Andreivs.  C.   W Marcli  16,  18^)8 

President.  Hamilloii-Ollo  Coke  Company;  Hamilton  Gas  Light  & 
Coke  Company,  and  General  Manager,  Zenith  Furnace  Company, 
Duhilh,  Minn. 

Arthur,  Chester  L March  20,   1901 

Vice-President  and  Secretary.  The  Upptill-Arthur  Coal  Companv, 
nor,   Cuyahoga  Ouilding,  Cleveland,  Ohio. 

Backus,   g.    S '. March  20,  i8(,5 

William.^port,   Pa. 

Baehr,   William   Alfred March  18,  190,1 

Engineer,  Lacl'_'(le  Gas  Light  Company,  St.  Louis  Mo. 

Barbour,  Wm.  Tefft March  21,  1900 

President,  Detroit  Stove  Work:;,  Detroit,  Mich, 

Barnard,  F.  F March  18,  1903 

Superintendent.  Wilmington  Gas  Light  and  Coke  Company,  Wil- 
mington, Ohio. 

Barnes,  George  W March  16,  1898 

Salesman.  Eqiiitahle  Meter  Company,  226-228  First  Ave,,  Pitts- 
burKh,  Pa, 


t  Deceased. 
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Barthold.  \V.  H March  i8,  1903 

Superiiiiendent  of  Manufacture,  Grand  Rapids  Gas  Light  Company, 
Grand  Rapids,  Mich. 
Baxter,   Isaac   C March  16,  1898 

President,    Bucyriis    (Ohio)    Gas    and    Electric    Company,    Wayne 
County  Bank  Building,  Detroit,  Mich. 
Beam,  Frank  I, March  21,  1900 

Director,   Coshocton   (ias   Company   and   Ifillsboro   Light   and   Fuel 
Company,  Mt.  Vernon,  Ohio. 
Ilfckwith,  J.  \V March  20.  1901 

Superintendent,  Oberlin  Gas  and  Electric  Company,  Oberlin,  Ohio, 
BcniliT,  \V.  E March  20,  1901 

Secretary,  Hamilton  (ias  Light  and  Coke  Company,   Hamilton-Otto 
Coke  Company,  3S  N.  Tenth  St.,  Hamilton,  Ohio. 
Ucrnsleiii,    S .Marcii    1(1.   iSciJ 

President  and  Treiisiirer,  Tlie  S.  Bernstein  Company,  R6  W,  Broa<l- 
>vaj.  New  York,  N.  V. 
Blinn,   A.   C >]arcli   I'y,   190J 

Supurintcnck'nt,  Sandusky  Gas  4'  Electric  Compaity,  Sandusky,  Ohio. 
Blowers,  l'>ank  W Marcli  18,  1903 

Secrctarv   and   Gcncml   M.iungcr,   Kalama?oo   Gas   Company,   Kala- 
mazoo,  Mich. 
Boal,   Stanhope March  15,  1891) 

Vicc-Presidcnl,  The  Favorite  S\nv<:  and  Ran^e  Company,  I'icpia,  O. 
Booth.   MiUer March  21,  i88S 

Secretary.  Belhirc  (la-i  nnd  Klectric  Company,  Bcllnirc,  Ohio. 
Boyle.  W.  C March   16,   1892 

President,  The  Salem  Gas  I.i(aht  Company,  Saltw,  Ohio. 
Bredel.  Fred .March   19,  1900 

President,   Fred  Bredel   Company,   405  Kcene   Si.   .Milwaukee,   Wis 
Brooks,  Harry  S .March  20.  1901 

Traveling  .Salesman,  The  \Vm.  Resor  Company,  Cincinn.iti,  Ohio. 
Etick,  Earle  H .March  18,  1903 

Manager,  Citizens'  Gas  Light  Company,  Vincennes  Ind. 
Biitterworth,  Irvin February  18,   1885 

President  and  General  Manacer,  Detroit  City  Gas  Co.,  JJelroit,  Mich. 
Byers,  C.  A March  20.  i8()5 

With  Ames  Bonner  Company,   Toledo,   Ohio;   Consulting  Engineer 
of  Bristol   Gas  Light  Company. 
Calender,   E.    P March   19,   1890 

Editor,  American  Gas  Linlil  Journal,  42  Pine  St.,  New  York,  N.  Y. 
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Camtrbiiry,  Jolin  P Xarch    i8,  i8.)6 

Iiispectcir,   Denver  <i;is  and  Eledric  Company,  Denver,  Colorado. 

I 'arix'iiter,  H.  A : March  15,  1891) 

Engineer.  Riier-Ciinli'y  Mf^,  Ciimpany.   Pittsbnrff,   Pa. 

Cavcn.ij;h,    Frank March  18,  1903 

Cicneral  ManaKiT,  'line  Consumers'  Gas  Stove  and  Fixture  Company, 
3JG  Huron   St.,  Cleveland,  Ohio. 

(.'hollar.  I'yron  E March  15,  189c) 

KiiRiiicer,  Lack-dc  Gas  Light  Company,  71+  Lficiist  St.,  St.  Ijani?.  Mo. 

t'lansfii,  \V.  F March    ig,  1902 

Sniierintt'iident,  Portsmouth  Gas  Company,  Portsmouth,  Ohio, 

Clap]).  G.  X March  20,   1?*/; 

Secretary,   Treasurer  and   General   Wanager,   The    MJddletowii   Gaf 
and  I'lk'Ctric  l.iRlit  Company,  Middletown,  Ohio. 

(.lark.  Geo.   M March  ly.  iSyn 

Prc.iident.  (itorge  M.  Clark  &  Company,  73  Lake  St.,  Chicago,  III. 

Clark.  A\alton   March  15,  1899 

General    SinKTinlendcnt.    The   Unilcd   Gas    Improvement   Companv. 
Hroad  and   .\rcli   Sis.,   Philadelphia.   Pa, 

Cliiic,  J.  \V.  R March  21.  1888 

President,  Paris  (Kentucky)  Gas  Light  Company,  Springfield,  Ohio. 

Colli..  It.  C March   iS,  igo.? 

Scerctarv  and  (General  Manajiir.  Sawiiiaiv  City  Gas  Companv,  SaKi- 
naiv.  Mieh, 

( "(illin,-;.  David  J March  20,  iSi)5 

Sales   Ak-'iu,    The   I'liited   Gas   hnprovement   Company,    Broad   and 
.^reh   Sts.,   Philadflphia.  Pa. 

(  ontichy,  J.  S September   1 7.   18S4 

President  Tiiusville  (ias  Company,  Titnsvillc,  Pa. 

(  oQiiihs.  :\l<).>ies    February    18.   1885 

Supi'riuLeudent  (ias  Deparlnieut,  Youngstown  G.is  &  Electric  Com- 
pjuj-.  ^'onngslown,  Ohio. 

Coombs,  Fred   S March  21.  1900 

Suiierin  ten  dent    Meter    Department,    Youngstown    Gas    &     Electric 
Company.   \'otinKstOHU,   Ohio. 

Coons.  \V.   V March  21.  iipo 

President,  The  Citizens'  Gas  Light  and  Coke  Company,  of  Findlay. 
Ohio.  m\  Williamson  Hidg..  Cleveland,  Ohio. 

Corhtts,  F.  G March  21.  1900 

.Mariager,    Cleveland    Department,    Welshach    Companv,    167    Euclid 
Ave.,   Cleveland,   Ohio. 

Cressler,  Alfred  D Febntary  18,  1885 

President,  Kerr-Murray  Manufacturing  Company.  Fort  Wayne,  Ind. 
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Critchfield,  Chas,  V March  21.  1900 

Secretary   and   Treasurer,   The   Hillslwro   Light   &   Kiiel   Compaiiv, 
Hillsboro,  Ohio. 
Critchlow,  E.   C March  18,  1898 

Manager,  Citizens'  Heat  and  Light  Company,  Elwood,  Ind. 
Daiighcrty,  George March  19,   1902 

Foreman,  Warren  Gas  Light  Company,  Warren,  Ohio. 
Davidson,  J March  15,  1899 

Director,  Ironton  Gas  Company,  Ironton,  Ohio. 
Dawes,  Deinan  G February  %  1897 

President  and  Treasurer,  The  Newark  Gas  Light  and  Coke  Com- 
pany, Newark,  Ohio. 
DfAnnon,  Chas.  W March  16,  1892 

Secretary    and    Treasurer,    Piqna    Gas    Liffht    and    Coke    Cotnpany, 
Pitina,  Ohio. 
IX-U,  John Fcliritary  18,   1885 

President    and    General    Manager,    Mis.sonri    Kire    Brick    Company, 
411  Ohve  St.,  St.  Loviis,  Mo. 
Dickey.  Charles  H March  20,   i88y 

President,   Maryland  Meter  Company.   Bahimore.   Md. 
Dickey.  EclniiincI  S March   18,   1903 

Treasurer  and  Maiiaser,  Maryland  Meter  Company,  Italtimorc,  Md. 
Dickey.   Ck-orge   S March  20,  1889 

With  Maryland  Meter  Company,  »H  Jackson  Blvd..  ChicaKo,  III. 
Dickey,  Philip  S March   15,   1893 

With  Maryland  Meter  Company,  Balliniore.  Md. 
Dickey,  R.  R '. . : Fdiniary  18,  1885 

President.  The   Dayton  Ga.s  Light  and  Coke  Company,  S.   W.  Cor, 
Main  and  Second  Sts.,   Dayton,  Ohio. 

D.iherty.  Henry  L March  20.  ia<;5 

(leneral  Manager  and  Chief  Engineer,  American  Light  and  Traction 
Company,  4()  Wall   St.,   New   York.   N.   Y. 

Dolph,  Aiex.   M March  18.  i</)3 

President   and   Treasnrer,    Paris    (Kentucky)    Gas   Light  Company, 
:tls;(  Evans  Place.  Clifton,  Cincinnati,  Ohio, 

Douglas,  Henry  \V March  ly.   i?i>(j 

General   Manager,   Ann   Arbor   Gas  Company,  Ann  Arbor,   Mich, 

Droulliard.  G.  I March  18,  1893 

Traveling    Sale.^inian,    The    Kanawha     Coal    and    Coke  Company, 
Fourth  and  Elm  Sts„  Cincinnati.  Ohi.>. 

Doiithirt.  W.  F March  16.  1898 

Assistant    to    the    Treasurer.    United    (Jas    Tmprovfiiicnt  Compaiiv, 
Broad  and  Arch  Sts.,  Philadelphi.i.  Pa. 
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Diinbar,  James  W >[arch   15,  i8gy 

Superintendent,  Uiiiled  Gas   and   Electric   Company,   507   Bank   St., 
New   Albany,   Ind. 

Dwyer,  Francis  T March  15,   !&;») 

Vice-President  and  Secretary,  The  Ideal  Manufacturing  Company. 
Detroit,  Mich. 

Eaton,  Alfred  B February  3,  i8y7 

Western   Sales   Ageni,  The  United  Gas   Improvement  Company.   70 
Wabash  Ave.,  Chicago,  111. 

Eilbeck,   A.    U March  15,   i8i;<j 

4(1  Wall  St..  New  York,  N.  Y. 

Elies.   Edward  J March  18.  1903 

Superintendent.  Gas  Department,  Evansville  Gas  and  Electric  Com- 
pany, Evansville,  Ind. 

Eyseiibach.  E.  E March   iS.  i8<|h; 

Superintendent.    Distribution.    St.    Paul    Gas    Light    Company,    Si. 
Paul.  Minn. 

Evans,  Chas,  H March  20,   1 8i,y 

404  Royal  Insurance  Building.  Chicago,  til. 

Fabcn,  Chas.  R.,  Jr March  21,   188S 

General  Manager,  The  Toledo  Gas  Light  and  Coke  Company,  32T 
S-  Erie  St..  Toledo,  Ohio, 

Fenrtado,  R.  S March  18.  1903 

General   Superintendent,   Western   Gas  and   Improvement  Company. 
44(11   Indiana  Ave,,  Chicago.  111. 

Field,  Frank  H >rarch   19.  1902 

Manager.    We  Is  bach    Company,    Columbus    Department,    Cohmibin, 
Ohio. 

Flovd.  H.   E March   19.   iS<;o 

Of  James  R,  Floyd's  Sons,  r>;i'J  W.  Twentieth  St..  New  York.  N.  V. 

Forstail,  Alfred  E March  20,  lyoi 

Consulting  Engineer,  .is  William  St.,  New  York,  N.  V. 

Fo.stcr.   H.    P March    16,   ifi<;tl 

Secretary    and    Treasurer,    N'ortliern    Gas    and    Electric    Company. 
Nt>rwalk,  Ohio. 

Franklin,   John March  16,  [8y8 

Superintendent   of    Distribution,   The    Cincinnati    Gas   and    Electric 
Company.   Main  Ave.,  Norwood,  Ohio. 

FrankHti,   H.   C March  18,  1905 

Superintendent   Public  Lighting,   Cincinnati   Gas  and   Electric  Com- 
pany, Hudsim  and  Regent  Sts.,  Norwood.  Ohio 

Forbes,   James March   15,  i89<) 

Supcrinlendcnt,   ChattancioKa  Gas   Light   Company.  Cl!i   Cherry  Si.. 
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Gardner,  W.  H March  19,  1902 

Treasurer  and  Manager.  Valparaiso  Fuel  and  Light  Company,  Val- 
paraiso, Ind. 

Garrison,  F.  L March   rS,  1896 

President,  The  Kanawha  Coal  and  Coke  Company,  Fourth  and 
Elm  Sts..  Cincinnati,  Ohio. 

Gartley,  W.  H March  21,  1888 

Engineer,  Philadelphia  Gas  Improvement  Companv,  Richmond  and 
'l"ioga  Streets,  Philadelphia,  Pa. 

Gassett.  A.  L February  3,  1897 

Secretary,  Economy  Stove  and  Manufacturing  Company,  Detroit, 
Mich. 

George,  Wm.  B March  15,  1899 

Assistant  Secretary,  Union  Light,  Heat  &  Power  Company, 
Covington,  Ky. 

Gillette.   Melville   M March  15,  1899 

Secretary  and  Treasurer,  Newark  Natural  Gas  and  Fuel  Company, 
4!i  N.  Third  St.,  Newark,  Ohio. 

Gillespie,  Joseph   M March  18,  1903 

Superintendent.  The  Washington  G.is  and  Electric  Companv,  Wash- 
ington C.  H.,  Ohio. 

Gray,  A.  Ross March  18,  igo,^ 

Traveling  Salesman  for  S.  R.  Dresser,  Bradford,  Pa. 

Green.  James March  15,  1899 

President  of  Sedalia  Gas  and  Fuel  Company,  Moberly  Gas  and 
Electric  Company,  and  Greencastle  Ga.^  and  Electric  Company, 
Manchester  and  Sulpher  Aves..  Si.  Louis.  Mo. 

Gregory,  John   M March  20,  1895 

Superintendent,  Bellefontaine  City  Gas  Works.  Bellefoniaine,  Ohio. 

Gribbel.  Wm.  S March  16,  1892 

Manager,  John  J.  Griffin  &  Company,  559  W.  Forty-seventh  St.. 
New  York.  N.  Y. 

Gnldlin.  O.  M March  21,  1888 

President  and  Engineer,  The  Western  Gas  Construction  Company. 
Fort  Wayne,  Ind. 

Gwynn,  J  W March  21,  1888 

Manager.  The  Bncyrus  Gas  and  Electric  Light  Company,  Bu- 
cyrus,  Ohio, 

Hamlink.  L.  C March  20,   1901 

Assistant  Engineer.  Laclede  Fire  Brick  Manufacturing  Company, 
Manchester  and  Sulphur  Aves.,  St.  Louis,  Mo, 

Hanley,  E.  W March   15,   1899 

Secretary  and  Treasurer,  The  Daylon  Gas  and  Fuel  Company.  31R 
S.  Jefferson  St.,   Uaylon,  Ohio. 
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Harrop,  H.  B March  i8,  1903 

Chemkl,    Milwaukee    Gas    Light    Company,    528     Cass     St.,    Mil- 
waukee,  Wis. 

Harper,  H.  D March  19,  1890 

Manager.  D.  McDonald  &  Company,  34  W.  Monroe  St.,  Chicago,  111 

Harris,  J.  A September  17,  1884 

Agent,  John  J.  Griffin  &  Co..  1513  Race  St.,  Philadelphia,  Pa. 

Hauk,   Chas.   D March  20,  1895 

Vice-President  and  General    Manager,   National   Heat  and   Power 
Construction  Company,  US  S.  Sixth  St.,  Philadelphia.  Pa. 

Hayward,  Sterling  F Mrach   18,  1891 

Treasurer,    Connelly    Iron    Sponge    and    Governor    Company,    393 
Broadway.  New  York,  N.  Y. 

Hedges,  J.   S March  21.  188? 

Secretary  and  Treasurer,  Mansfield  Gas  I-ight  Company  and  Mans- 
field Electric  Light  and  Power  Company,  Mansfield.  Ohio. 

Hedges,   William   C March  15.  1893 

Mansfield,  Ohio. 

Helme,  Wm.  E March  15,   i8.;(; 

Of  Heline  &  Mcllhenny.  i;i:i9  Cherrj'  St..  Philadelphia,  Pa. 

Henderson,   E.   H March  20.  i8y; 

414  Hamilton  Building,  Pittsburg,  Pa. 

Henry,   William   G March   18.  1903 

Vice-President,  Detroit  Stove  Works,  2021   S.  LaSalle  St..  Oiicago, 
Illinois. 

Hes.s,  Frank   H March   16.  18-98 

Agent,  The  Marion  Gas  Company,  Marion,  Ohio. 

Hesscr,   C.    F March    18,    1903 

Superintendent,  Business  Promotion,  Tlic  Cincinnati  Gas  and  Elec- 
tric Company,  Cincinnati,  Ohio, 

Higgins,  C.   M March  18,  1891 

With    The    Standard   Oil    Company,   of    New   York,   26    Rroadway, 
New  York,  N.  Y- 

Holmes,  A.  G March  30.  i<>oi 

Secretary   and    Manager,     Pillshurg     Meter     Company.    East    Pitis- 
burg,  Pa. 

Hoytc,  E.  S ^[arch   18.  i8</j 

Superintendent   of    Distribution.    Detroit    City    Gas    Company.    De- 
troit. Mich. 

Htiiiiphrey.   A.   H March   18,  1903 

President  and  General   Manager,  The  General  Gas  Light  Compnny. 
KalaniaJioo,  Mich. 
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Humphreys,  E.  C March  20,  1901 

Sales  Agent,  The  United  Slates  Cast  Iron  Pipe  and  Foundry  Com- 
pany, T31  Union  Trust  Building,  Cincinnati,  Ohio. 

Hyde,  Gustavus  A March  19,  1S90 

Engineer.   Cleveland   Gas    Light   and    Coke   Company,    80    Kennard 
St..   Cleveland,  Ohio. 

Jenkins.  Albert  F March   18,  1896 

Superintendent,     The     Newark     Cias     Light     and     Fuel     Company, 
Newark,  N.  Y. 

Johnson,  E.  D March  15,  1899 

President  ?nd  General   Manager,  The  P.   H.  &   F.   \L   Roots  Com- 
pany, Connersville,  Ind, 

Johnston.  John  O March  21,   1900 

General  Manager.  The  Columhns  Gas  Light  and  Heating  Company, 
Columbus,   Ohio. 

Jones,   Howard March  21,   1894 

President.  Circleville  Light  and  Power  Co..  Circleville,  Ohio. 

Jones,   T.   C , March  16,  1892 

Secretary,  The  Delaware  Gas  Company,  and  General  Manager,  The 
Coshocton  Gas  Company,  Delaware,  Ohio. 

Kahn,   Lazard March  15.  1899 

Of  F.  &  L,  Kahn  &  Bros.,  Hamilton,  Ohio. 

Kauke,  John  H March  21,  1894 

President  and  Treasurer,  Wooslcr  Gas  Light  Company,  Wooster.  O. 

Kehoc,   Frank  B. , March   18.   1896 

Vice-President,  The  Portsmouth  Gas  Company,  Portsmouth,  Ohio. 

Kelhim,  Benj.  J March  18,  1903 

Manager,  Welsbach  Company,  70  Wabash  Avenue,  Chicago,  III. 

Kenan,  Norman  G February  18,  1885 

Vice-President,  Cincinnati  Gas  &  Electric  Company,  Cincinnati,  Ohio. 

Kerlin,  E.  M March  21,  1900 

Secretary.   l~he   Tiffin   Light   and   Fuel   Company,   705,   The    Nasby, 
Toledo,  Ohio. 

KerHn,   R.   G ilarcb  21,  1900 

Treasurer,   The  Tiffin   Light   and   Fuel   Company,  705,   The   Nasby, 
Toledo,  Ohio. 

Kirk,  D.  B March  15,  1899 

Secretary  and  Treasurer  The  Mt.  Vernon  Gas  Light  Company,  Mt. 
Vernon,  Ohio. 

Knight,  John  J March  18,  1903 

Vice-President,    Kalamazoo    Gas    Company,    123    South    West    St., 
Kalamazoo,  Mich. 
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Knight,  William  H March  15,  1889 

General  Manager,  Cleveland  Gas  Meter  Company,  42  Glendale  Ave., 
Oeveland,  Ohio. 

Landon,   Hugh   McK March  zr,  1900 

Secretary,   The   Manufacturers'   Natural  Gas  Company,   113   Monu- 
ment Place,  Indianapolis,  Ind. 

Langwith,   Frank  A March  zi ,  1900 

Engineer,  New  Haven  Novelty  Machine  Company,  11*  Fourth  Ave,, 
Newark,  N.  J. 

Lathrop,  Alanson  P March  19,  1890 

President  and  General  Manager,  The  St.  Paul  Gas  Light  Company, 
Sixth  and  Jackson  Sis.,  St.  Paul,  MiniL 

Lea,  Henry  I March  18,  1903 

Assistant    Engineer,    Western    Gas    Construction    Compaiv,    Fort 
Wayne,  Ind. 

Leakey,   Nathan   G March  21,  1900 

Assistant  Secretary,  The  Michigan  Ammonia  Works,  Detroit,  Mich. 

Light,  E.  H March  20,  1901 

Draftsman,  The  Dayton  Gas  Light  and  Coke  Company,  Dayton,  Ohio 

Light,  George March  16,  1887 

"  Assistant  Superintendent,  The  Dayton  Gas  Light  and  Coke  Com- 
pany, Dayton,  Ohio. 

Light,  Joseph  September  17,  1884 

Engineer  and   Superintendent,  The   Dayton   Gas  Light  and   Coke 
Company,  808  E.  First  St.,  Dayton,  Ohio. 

Lindsay,  Charles  R March  18,  1903 

Lindsay  and  Company,  Chicago,  III. 

Little,  Francis  W February  3,   1897 

Vice-President,  Peoria  Gas  and  Electric  Company,  125  N.  Jefferson 
Ave.,  Peoria,  HI. 

Lioyd,  Ernest  F March  16,  1902 

Vice-President,  The  Lloyd  Construction  Company,   President  and 
Manager,    Adrian    Gas    Company,    MO    Greenwood    Avenue, 
Detroit,  Mich. 

Low,  D.  W March  19,  1902 

Superintendent,  Alliance  Gas  and  Electric  Company,  Alliance,  Ohio. 

Lynn,  James  T March  21,  1900 

President,  Port  Huron  (Michigan)  Gas  Company,  208  First  Ave., 
New  York,  N.  Y. 

Lynn,  John  R March  15,  1899 

Superintendent   Gas   Department,   Waterloo  and   Cedar   Falls   Gas 
and  Electric  Company,  310  East  Fourth  St.,  Waterloo,  Iowa. 

McAdam,    Brice Mai^  15,  1899 

Superintendent,    Distribution,   Milwaukee  Gas   Light   Company,   424 
Prospect  Ave.,  Milwaukee,  Wis. 
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McQirmack,   E.   T March  i6,  1892 

Wilmington,  Ohio. 
McDonald,  Donald March  15,  1893 

President.  Kentucky  Heating  Company,  Louisville,  Ky. 
McDonald,  Donald March  21,  1894 

Manager,  D.  McDonald  and  Company,  Albany,  N.  Y, 
McDonald,  Wm September  17,  1884 

Secretary   and   Treasurer.    Bath   Gas   Company,   51    Lancaster   St., 
Albany,   N.  Y. 
Mcllhenny.  John March  20,  1899 

Of  Helme  &  Mcllhenny,  1339  Cherry  St.,  Philadelphia,  Pa. 
McHhenny,  John  D March  16,  1892 

"President,  Gas  Company  of  Montgomery  County,  Morristown,  Pa., 
1339  Cherry  St.,  Philadelphia,  Pa. 
McMillan,  John March  20,  1901 

With  Welsbaeh  Company,  167  Euclid  Ave.,  Cleveland,  CMiio. 
Maloney,  Andrew  P March  15,  1899 

Contractor.   Welsbaeh   Street   Lighting  Company,    1501   Tioga    St., 
Philadelphia,  Pa. 
Malone,   M.  E March  19,  1902 

Superintendent  Ga.'!  Department,  Denver,  Colorado. 
Mancourt,  Edward   M March  20,  1901 

Western    Manager.    Fairmoiint    Coal    Company,    Traction    Building, 
Cincinnati,  Ohio. 

Mansur,  John  H March  20,  1895 

President,  Keystone  Meter  Company;  also  President,  Consolidated 
Schuylkill  Gas  Company,  of  Phoenix vi lie.  Pa.,  Royersford,  Pa, 

Many,  F.  B March  15,  1899 

Diitrict    Manager.    The    Welsbaeh    Street    Lighting    Company    of 
America.  809  Cuyahoga  Building,  Cleveland,  Ohio. 

Marks,  Wm.  D March  ao,  1901. 

President,  The  City  Heat  and  Light  Company,  Fostoria,  Ohio. 

Mason,  C.  T March  21 ,  1900 

Traveling  Salesman,  George  M.  Clark  and  Company,  72  Lake  St., 
Chicago.  III. 

Mason,   John   T March  21,  1900 

Assistant  Superintendent,  Milwaukee  Gas  Light  Company,  7  The 
Jefferson,  Milwaukee,  Wis. 

Matt,   Edward    Mardi  15,  1899 

Secretary  and  General    Manager,   The   Lancaster  Gas   Light    and 
Coke  Company,  Lancaster,  Ohio. 

Maxon,  J.  H March  18.  1896 

Secretary  and  General  Manager,  The  GalHpolis  Electric  Light  Com- 
pany, Gallipolis,  Ohio, 
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Mayers,  J.  A March  i6,  1893 

Gas  F-iiFinetr.  Edison  BldK-.  H  Broad  St.,  New  York,  N.  Y. 

Mfgie.  Bcn_i.  V Marcli  18,  1903 

Manager,  Cinciniiali  I5cpartinetit,  Weisbach  Company,  Cincinnati,  0, 

Miller.  Alten  S March  15,  1893 

Manager,    Con  si  ili  da  ted    Cias    Company,    5    West    Baltimore    Strew. 
Baltimore,   Md. 

Miller.  A\'.  A March  19,  1902 

Suiieriiittinient  of  Manufacture,  Ciiicimiaii  Gas  and  Electric  Com- 
pany, Cincinnati,  Ohio. 

Milne.  D.  S March  21,  1R88 

Secretary,    Treasurer  and   Superintendent.   The   Marietta   Gas  Com- 
pany, Marietta,  Ohio. 

Milsted,  \Vm.  M March  15,  1899 

Secretary,    The    American    Meter    Company,    Eleventh    Ave.    and 
]-"or(y-seventh   Street,   New   York.   N.   Y. 

Mhier.  John  Kt-ad March  16.  \hi< 

President   and   Treasurer.   The   Connelly-Crltchlow   Company,   Cwi- 
nestosa  Building,  Pittsburff.  Pa. 

MontKonitTV,  Randall March  15,  i8y<( 

Manager.    The   Ycniiigstown    Consolidated    Gas   and    Electric   Com- 
pany, Youngstown,  Ohio. 

:\Ioon,  (X  P March  r6.  189R 

(icnera!  Manager.  National  Vapor   Stove  and  Manufacturing  Com- 
pany, Ixirain.  Ohio. 

Morrean,   Albert March  21,  1900 

President,    Tile    Morrean    Gas    Fixture    Man n fact u ring    Company, 
Prospect,  F.rie  and  Hunin  Sts.,  Cleveland,  Ohio. 

Moses.  Frank   P March  16,  189S 

Oiicf  F.nKineer,  Somh  Jersey  Gas,  Electric  and  Traction  Company, 
■'■'••   F.   Slate   Street,  Trenton,   N.  J. 

Miilhollatid.  S.    K March  19.  1902 

Secretary  juid  Treasurer,  Lima  Gas  Light  Company,  and  Lima  Nat- 
ural Gas  Company,  Lima,  Ohio. 

Mullen,  John  J March  18,  1903 

Tra\eling    Salesman,    The    Schneider   and   Trenkamp    Company  of 
Cleveland.  Tit,  York  Street,  Newport,  Ky. 

Neeley,  J.  D.  S March  20,  1901 

General  Superintendent,  Lima  Gas  Company,  Lima,  Ohio. 

Olds.  H.  L March  21,  1900 

Superintendent,  The  City  of  Lincoln  Gas  Company,  Lincoln,  III. 

Osboni,  H.  H March   19,  1902 

Salesman,  American  Tank  Fixture  Company,  Chicago,  III. 
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Osius,  George March  18,   iSyo 

Secretary  and  Treasurer,  The  Michigan  Ammonia  Works,  Detroit, 
Michigan. 

Palmer,  Louis  T March  18,  1903 

Secretary  and   General   Manager,   Niagara  Light,   Heat   and   Power 
.    Company.  'I'onawanda,  New  York. 

Parker,  George  W March  20,  lyor 

Eastern  Agent.  Parker-Russell  Mining  and  Manufacturing  Company, 
of  St.  Louis,  45  Broadway.  New  York,  N.  Y. 

T'attrell,  C.  B March  20,   ifjoi 

Superintendent,    Mansfield     Gas     Light     Company,    and    Mansfield 
Electric  Light  and  Power  Company,  Manstield,  Ohio. 

Perkins,  B.  W March  21,  lyoo 

SuperinienJent,   The   South   Bend   Fuel   and   Gas   Company,   301    L. 
Jefferson   St.,   South   Bend,   Ind. 

PL-rry.  A.  T March   16.  i8(/) 

Manager,  Barrett  Manufacturing  Company,  1213  Williamson  Build- 
ing, Cleveland,  Ohio. 

Persons,  Fred  R March  20,  i88i; 

Representative,  The  Maryland  Meter  Company  of  Baltimore,  Marj'- 
land,   -1311   Superior   Street,   Toledo,   Ohio. 

Philipp,  E.  It March  16,   1886 

Gas  Engineer,  7R  Ruggery  Building,  Columbus.  Ohio. 

Powell,   J.    H March   15,   i8i).l 

General    Manager,     L'pper     Sandusky    Gas   Light   Company,   Upper 
Sandusky,  Ohio. 

Powell.  WilHaiii  R : March  18,  1903 

Secretary  and   Treasurer,  The  Columbus  Gas  Company,  Colitmbus.  O. 

Prititz,  Chas.  H Jfarch   15,   i%.f) 

Representative.  Fairmount  Coai  Co.,  Traction  BIdg.,  Cincinnati,  Ohio. 

Printz,  Eugene September  17,  1884 

Superintendent,  The  Zanesville  Gas  Light   and  Coke   Company,   N. 
Sixth  Sl„  Zanesville,  Ohio? 

Price,  W.  W March  21,  1901 

General  Manager,   Dayton   Pipe  and  Cable  Coupling  Company,   125 
Mill  St„  Dayton,  Ohio. 

Ritter,  Qiarles  S March  21,  1900 

Chief  Clerk,  Detroit  City  Gas  Company,  Detroit.  Mich, 

Roper,  Geo.  D March  16,  1892 

President,  Eclipse  Gas  Stove  Company,  Rockford,  111. 

Rothstein,  B.  F March  15,  1899 

Salesman,    Columbia    Incandescent    Gas    Light    Company,    56    East 
F,ighth  St.,  New  York,  N.  Y. 
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RusBell,  D.  R March  19,  1890 

Vice-President,    The    Parker-Russell    Mining   and    Manufacturing 
Company,  417  Pine  St,,  St.  Louis,  Mo. 
Sapp,  Dwight  E March  21,  1900 

President,  The  Coshocton  (Ohio)  Gas  Company,  Mt.  Vemon,  Ohio. 
Schall,  H.   D March  18,  1903 

Salesman,  Detroit  Stove  Works,  737  Park  Ave.,  Beloit,  Wis. 
Schniewind,  Dr.  F March  19,  1902 

General  Manager,  The  United  Coke  and  Gas  Company,  Whitehall 
Building,  New  York,  N.  Y. 
Schwarm,   C.   A March  20,  1901 

Superintendent,    Hornell    Gas    Light    Company,    P.    0-    Box    320. 
Hornellsville,  New  York. 
Seamon,  J,   F March  16,  1902 

General  Manager  and  Secretary,  The  United  Light  Company,  Union- 
town,  Pa. 
Sears,  C.  W March  18,  1903 

Mt.  Vernon  Gas  Light  Company,  Mt.  Vernon,  Ohio. 
Shacklette,  R March  18,  1903 

Cashier,  Adrian  Gas  Company,  Adrian,  Mich. 
Sharp,  Wm,   G March  31,  1900 

President  and  Manager,  The  Elyria  Gas  and  Electric  Light  Com- 
pany, Elyria,  Ohio. 
Shattuck,  J.   D March  19,  1903 

Superintendent,  Philadelphia  Suburban  Gas  Company,  Darby,  Pa. 
Simpson,   J March  20,  1901 

General    Sales   Representative,   The    Portable   Electric   Power  and 
Light  Ccmpany,  1S8  Railroad  Ave.,  Jersey  City,  N.  J. 
Shelton,   F.   H Mardi  18,  iSg-i 

Secretary  and  Treasurer,  Various  Gas  Corocnniet,  1004  Peno^lvania 
Building,  Fifteenth  and  Chestnut  Sts.,  Philadelphia,  Pa. 
Smart,  Geo.   M Mardi  16,  1887 

Secretary,  The  Dayton  Gas  Ujht  &  Coke  Company,  S.  W.  Cor. 
Main  and  Second  Streets,  Dayton,  Ohio. 
Stacey,  A.  J March  21,  1900 

Sales  Agent,  The  Stacey  Manufacturing  Company,  Cincinnati,  Ohio. 
Stacey,  F,  A September  17,  1884 

President,  Chillicothe  Gas  Light  and  Water  Co.,  Chillcothe,  Ohio. 
Stacey,  J.  E March  21,  1894 

General  Manager,  The  Stacey  Manufacturing  Co.,  Cincinnati,  Ohio. 
Steele,   Geo   P March  ij6,  1898 

President,  Painesville  Gas  Light  and  Coal  Co.,  F^inesville,  Ohio. 
Steenbergen,  Charles  L March  20,  1901 

Superintendent,  Gallipolis  Gas  and  Coke  Co.,  Gallipolis,  Ohb. 


>vGoo<^Ic 


ACTIVE  MEMBERS,  667 

Steinwedell,  W.   E March  18,  1903 

Secrrtary.   The   Gas    Machinery    Company,   721    Citiietis    Building, 
Cleveland,  Ohio. 
Stevens,  J.  G March   19,  1890 

Sales  Agent,  Welsbach  Company,  722  Penn  Ave.,  Pittsburg,  Pa. 
Stevenson,  John  B March  18,  1896 

President  and   Treasurer,   The    Van    Wert    Gas  Light   Company, 
Van  Wert,  Ohio. 
Steward,  D.  M March  20,  igoi 

President,  D.  M.  Steward  Mfg.  Company,  Chattanooga,  Tenn. 
Steward,  Robert  Bruce March,  20,  1901 

Vice-President.  D.  M.  Steward  Mfg.  Company,  Chattanooga,  Tenn. 
Stockstrom,   Lewis March    ig,  1890 

Secretary  and  Manager,  Quick  Meal  Stove  Company,  St.  Louis,  Mo, 
Stone,  F.  W March  16,  1898 

Manager,  Ashtabula  Gas  Company,  Ashtabula,  Ohio, 
Strain,  G.  A March  19,  1902 

Agent,  Bellevue  Gas  Company,  Bellevue.  Ohio. 
Stratton.  S.   S March  20,  1899 

Agent,  The  Maryland  Meter  Company,  88-92  West  Jackson  Blvd., 
Chicago,  III. 
Swartz,  Howard March  15,  1899 

Secretary  and  Treasurer.  City  Heat  and  Light  Co.,  Fostoria,  Ohio. 
Tayler,  Geo.  H September  17,  1884 

Secretary,  Treasurer  and  Superintendent,  Warren  Gas  Light  Com- 
pany, Warren,  Ohio. 
Tcmpleton,  E.  S March  18,  1896 

Secretary  and   Treasurer,  The  Ashtabula    (Ohio)    Gas   Company, 
Greenville,  Pa. 
Terhune,  Chas,  F March  21,  1900 

Vice-President,   Wm.    M.   Crane   Company,    1133   Broadway,    New 
York,  N.  Y. 
Thompson,  John  A March  20,  1901 

Manager  and  Treasurer,  The  Lebanon  Gas  Co.,  Lebanon,  Ohio. 
Tittle,  Scott  M March  18,  1903 

Inspector,    Springfield    Gas    Company,    461    West    Jefferson    Street, 
Springfield,  Ohio. 
Trenkamp,  H.  J March  1 5,  1899 

Secretary,  American  Stove  Company,  479-511  Case  Ave^  Cleveland,  O. 
Tumey,  Henry  D March  21,  1900 

Director  and  Member  Executive  Committee.  Columbus  (Ohio)  Gas 
Light  and  Heating  Company,  80  Broadway,  New  York,  N.  Y. 
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Van  Wie,  Edwin  G March  i6,  1892 

Manajrer,     Cas     Appliance     Department,     Detroit     Stove    Work^i. 
Detroit,  Micii. 

Wariningtoii,  Daniel   R March  16,  189^ 

Vice- President  and  General  Manager,  Peoples  Gas  Light  Compaiiv, 
SHI  Pearl   Street,  Cleveland,  Ohio. 

Warren,  Kclric  C ^larch  20,  i88i> 

Si'creiary  an<l  General  Manager,  Century  Stove  and  ManofacturinR 
Company,   Johnstown,   Pa. 

Watt,  Robert    March  21,  1894 

Dealer   in   Coal   Tar   Products,  Olt   Association   BIdg.,   ChicaRo,  III- 

Wclis.  L.  W.' February  3,  189; 

Stiperintfudeiil,  Canton  Gas  Light  and  Coke  Company,   137  East 
Fifth   Street,  Canton.  Ohio. 

Weiidler,  H.  F March  20,  1901 

llie  Miami  Valley  Gas  and  Fuel  Company,  Dayton,  Ohio. 

West.  Williatii   D '. March  20,  1901 

Superintendent.  Port  Huron  Gas  Company,  514  Water  Street,  Port 
Haron.  Mich,' 

Whvsall,   George March  19,  1890 

General  Manager,  C.,  D.  &  M.  Ry,,  Columbus,  Ohio. 

Wickhatii.   Leish March  16,  1892 

Salesman-,  Parker- Russell  Mining  and  Manufacturing  Company,  417 
Pine   St.,   St.  Louis,   Mo. 

Witherden.  (i.   M March   15,  1899 

With   Harris   Bros,   &   Company,   Twelfth   and   Brown    Sts,,   Phila- 
delphia,  Pa- 

WoiK-s.  W.  R March  15,  1893 

Superintendent  Union  Light,  Heat  and   Power  Co.,  Covington,  Ky. 

Woolen,  A.  L February  3,  1897 

Superintendent.  Secretary  and  Treasurer,  Fishkill   and  Matteawau 
(ias  Company,  Fishkill-on-Hudson,  N.  Y. 

Wordell.   H.   H , March  18.  1903 

Salesman,  Wclshach  Company,  423  Main  Street,  Cincinnati,  Ohio, 

Ya\vg;er,  Edwin March  21,  1900 

Westinghouse,   Church.   Kerr  &   Company,   Westinghouse   Building, 
Pittsburg,  Pa, 

Young,  Peter   March  21,  1900 

Secretary  and  Treasurer,  The  Conneaut  (Ohio)  Gas  Light  and  Fuel 
Company.  Wayne  County  Bank  Building,  Detroit,  Mich. 

York,   George   W March  20,  1901 

Secretary  and  Treasurer,  The  Alliance   (Ohio)    Gas  and   Electric 
Company,  .300  Garfield  Building,  Cleveland,  Ohio. 
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ADVERTISEAVEMTS. 


..Goc^Ic 


INDEX  TO  ADVERTISERS. 


American  Meter  Company   lo 

Cleveland  Gas  Meter  Company 4 

Dangler  Stove  Company 8 

Detroit  Stove  Works 9 

Equitable  Meter  Company 7 

George  M.  Clark  &  Company 8 

H.  Mueller  Manufacturing  Company 3 

Helrae  &  Mcllheniiy i 

Humphreys  &  Glasgow i 

Kerr  Murray  Manufacturing  Companj- 11 

Maryland  Meter  Company 9 

Michigan  Ammonia  Works 4 

P.  H.  &  F.  M.  Roots  Company 10 

S.  R.  Dresser 4 

Stacey  Manufacturing  Company 4 

Schneider  &  Trenkanip  Comi  any 8 

Standard  Lighting  Company 8 

United  Coke  &  Gas  Company 2 

United  Gas  Improvement  Company 5 

Welsbach  Company 6 
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ESTAKJSHED  1848. 


HELME  &  McILHENNY, 


MANUFACTURERS  OF 


GAS   METERS, 

PRE-PAYMENT  METERS, 

EXPERIMENTAL  METERS, 

STATION  METERS, 

METER  PROVERS. 

Foulis'  Patent  Station  Gas  Governors. 


Nos.  (339  to  <349  Chetry  Street,  PHILADELPHIA,  PA. 


ALEX.  C.  HUMPMRETS,  H. E.  M. InU. C.  E.  ARTHUR  G.  OLASROW.  M.E.,  M.lntt.C  E. 


HUMPHREYS  &  GLASGOW 


BANK  OF  CO««ERCE  BLDC, 

38  VICTORIA  STREET, 

31  Nassau  Street, 

Lonton  S.  W., 

New  York. 

Enghnd. 

OONSULTJNO  GAS  AND  ELEOTRIG  LIGHT  ENGINEERS. 

PROPERTIES  PURGMASED. 

CO«PLETE  EXAniNATIONS  MADE. 
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The  United  Coke  and  Gas  Co., 

WHITEHALL  BUILDING, 
17  Battery  Place,    -    -    -    New  York. 


COKE  OVENS  WITH  THE  SAVING  OF 

By-Products  and  Illuminating  or 
Fuel   Gas. 


ILLUMINATING    GAS    MADE   FROM    ORDINARY 

BITUMINOUS  COALS  WITHOUT  THE  USE 

OF  ENRICHING  MATERIALS. 


LIST   OF    I'LANTS. 

^Cambria  Sleel  Co Johnstown,   I'a. 

•Pittsburg  GasS:  Cokt  Co Glassport,   Pa 

'*New  England  Gas  &  Coke  Co Everett,  Mass 

Dominion  Iron  &  Steel  Co Sydney,  C.  B 

■Hamilton  Otto  Coke  Co Hamilton,  O 

Lackawanna  Steel  Co I^baiion.  Pa 

Lackawanna  Sleel  Co Buffalo.  N.  Y 

*So.  Jersey  GaK,Elcclric&  Traction  Co.  .Camden,  N.  J 

'Maryland  Steel  Co Sparrow's  Point,  Md.. 

Michigan  Alkali  Co . . Wyandotte,  Mich. 

Sharon  Coke  Co Sharon,  Pa 

•Zenith  Fnrnace  Co Duluth,  Minn 

Total  number  of  Ovens 
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MUELLER 
GAS    WORKS   GOODS. 


MUELLER 

GAS    MAIN    TAPPING    MACHINE.S 

Will  please   you  and  your  v/orKmen  on  account  of 

their  many  conveniences   and    their  easy  operation. 

You  may  return  any  that  proves  a  mlstaKen  invest- 


MUELLER 


tim-rel    usatfa.  tsy  sll  laatntf  tfocKl. 

All  M-Joller  Goods  bear  tKe  Mueller  Tro,de  MarK— the  MarK 
of  Unconditional  Cuarantee  — v/htch  Identifies  ttiem  from 
Imitations. 

Made   onl3'   by 

H.  MUELLER  MFG.  CO..  Decatur,  lU..  U.  S.  A. 
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Utiilize  Your  Gas  Liquor. 

No  Extra  Labor 
or  Operating 
Expenses. 


About  too 
Write  to 
STROH  &  OSIUS,  Patentees,  or 
Michigan  Ammonia  Works,  Detroit,  Mich. 


The  Stacey  Manufacturing  Company, 

Contractors  for  the  Furnishing  and  Erection  of 

I   GAS  WORKS  APPARATUS.   | 
Gas  Holders  with  or  without  Steel  Tanks. 

OIL  TANKS,  WATER  TANKS,  and  General  Wrought  and   Cast  [ron  Work. 

OFFICES:    CINCINNATI,  OHIO. 
nanE,  Specif  [cations  and  Estimates  cheerfully  Furnished. 

S.    R.    DRESSER, 

PATHNTEE  ind  MANUFACTURER 

PIPE  COUPLINGS, 
CLAMPS,  SLEEVES  and 
FITTINGS 

For  Wrought  or  Cast  Iron 
Pipe. 

Pipe  coMpiiiig,  styu  5  BRADFORD,  PA..         U.S.A. 


Cleveland  Gas  Meter  Co., 


Manufacturers  and 
Repairers  of 


GAS  METERS, 


)2  to  42  Glendale  Avenue,     Cleveland,  Ohio. 
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STANDARD 

Double  Superheater. 

*  jt  * 

Lowe  Water  Gas  Apparatus. 


Total  Sets  in  Ohio,    -    -    -    -         20 

Total  Daily  Capacity,   -    -     -     10,000,000  Cu.  Ft. 

Total  Sets  to  July  )  5th,  1903,  500 

Total  Daily  Capacity,     -    -     355,630,000  Cu.  Ft. 


J& 


The  United  Gas  Improvement  Company, 

Broad  &  Arch  Streets, 

PHILADELPHIA, PENNA. 
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DEALERS  are  beginning  to  understand  that 
the  small  profit  on  Welsbach  goods  is 
more  than  compensated  for  in  the  satis- 
faction of  the  customer  and  the  knowledge  that  " 
a  first  class  article  has  been  sold. 


This  Shield  of  Quality 
is  stamped  on  every 
box  containing  a  genu- 
ine Welsbach  mantle. 


This  Shield  of  Quality 
is  stamped  on  every 
genuine  Welsbach 
burner — look  for  it. 


THERE  is  service  guaranteed  in  Welsbach 
goods— quality  guaranteed — and  satis- 
faction.  It  never  has  paid  to  sell  worth- 
less burners  and  mantles  instead  of  Welsbach's — 
and  never  will.  The  price  difference  is  too  small 
for  you  to  afford  taking  risks. 


WELSBACH  CO.,    "t"'- 
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Equitable  Meter  Company 

MANUFACTURERS  OF 

PROPORTIONAL   METERS   AND 
SENSITIVE  REGULATORS,    i    .» 


Have  Contributed  Largely  to  the  Development  and  Success  of 

HIGH  PRESSURE   DISTRIBUTION  OF  GASES. 

Write  for  Description  of   their  1903   Improved   Propjortional  Station   Meter. 
Their   Governors  for  both   High  and   Low   Pressures  are   SAFE   and   SENSITIVE. 

8  in..  7S.O00  feet  per  hoor,  II  in..  100,000  Ittt  per  hour. 


1  20  Actual  Size. 

226  FIRST  AVE.,     -    -    -    -     PITTSBURG,  PENNA., 
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GAS  COOKING  AND  HEATING 
APPLIANCES 

ARC   THE   RBCOONIZBD   LEADERS  THE 

WORLD  OVER. 

You  can  SAFELY  buy  any  Stove  or 

Raoge  bearing  the  name  "RELIABLE" 

without  areument  or  further  tnvetliga- 

tion.     They  NEVER  DISAPPOINT. 

nUde  by  American  Stove  Co. 

SCHNEIDER  &  TRENKAMP 

ClBveUnd.     Chkaio.     San  Francisco. 


PORUI-AR     WHEREVER     KNOWN. 


"NEW  PROCESS" irNGEsj 

KNOWfN      CVERVVtfHCRg.  I 

""^aS;,ic,.  s,.v.     II  The  Standard  Lighting  Div., 

Company.     |l  CLEVELAND,  OHia  I 


Daii!!le[THeK 


Gas  Ranges 


UERN 
OOIi 
ITCHEN 
IND 


CATALOGUE,  PRICES  ud 
PARTICULARS  for  the  ukiog. 

Dangler  Stove  &  Mfg.  Co., 

CLEVELAND,  OHIO. 


"JEWEL"  Gas  Stoves. 

CHICAGO  "JEWELS"  SELL  WELL 
BECAUSE  COOKS  LIKE  THEH. 

AMERICAN  STOVB  COMPANY. 

GEORGE  H.  CLARK  &  COMPANY 

CHICAGO,  ILL.,  U.  S.  A 


..Goc^Ic 


Maryland  Meter  Comp&ny 

BALTIMORE,  North  und  Saratoga  Sti. 
CHICAGO.  88-92  W.  Jackion  Blvd. 


Consumers'   and   Station   Meters, 
Pressure  Gauges.  Etc.,  Etc.  it  » 

Special  Attention  Given 
to  all  REPAIR   WORK. 

"Have  you  seen  our  Complaint  Meter?" 


ITROI 


Hive  been  broughl  to  such  a  degree  of  perfection  (h't  they  hav«  been 
adopted  as  the  STANDARD  by  nearly  all  Gas  Companies  vho  want 
QUALITY.  This  quality  is  furnished  at  a  low  price,  m.ide  possible  by 
reduced  costs  of  an  enormous  annual  output 

In  addition  to  supplying  ranges  of  quality  at  a  lov  price,  the 

DETROIT    STOVE    WORKS, 

"Largest   Stove    Plant   in   the   World," 

Has  done  more  than  all  other  manufacturers  put  together  to  increase  the  use 

of  FUEL    GAS,    by  extensive    advertising   and   assistance  given   to   Gas 

^  .     Companies,   and  they   will  gladly   send,   express    prepaid,   on 

jl  m  request  of  any  interested  Gas  Company,  samples  of  their  effec- 

W  (r  live  "Advertising  Helps,"  furnishpd  free  in  quantities  to  the 

I  customers,  such  as  a   Beautiful  Catalog,   "Cooking  by  Gas." 

fi  i    booklets,  pamphlets,  posters,  signs,  elc. 

Add£«5.  DETROIT  STOVE  WORKS,  •!  i«~it.  mw.. 


u 
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American  Meter  Company. 

tttv  york,  Philadtlphla.  Chicago, 

San  francisco.  St.  J^ouis. 


Prepai/ment  Meters. 


Jheir  Construction  is  such  that  ihay  may  ba  Rsadity  Read- 
justed vh*n  the  Scale  of  (Jas  Rates  is  Changed. 


f^OOTS 


GAS  EXHnOSTERS  and 
AOTOMHTIC  GAS  GOVERNORS 


AbWnYS  THE  smNDni^D, 

niiWHYS  SUPERIOR  TO  OTHERS. 


II  Horn*  oitlae,  Connapsvllla,  Indiaaa. 
Send  for  Cotalog. 
, 2.  Haul  VoPk  Mtlea,  (lo.  120»ta2  blbatity  St, 

I  Ghlaago  Olflaa,  |«a.  1E47  panquatta  Bldg. 
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A.  O,  rsoKLMti,  ptxiidttii. 


Kerr  Murray  Mfg.  Company. 

GAS  WORKS  MACHINERY  and 
GAS  HOLDERS.     ».».».». 


OFFICE  AND  WORKS: 
Calhoun  and  Murray  Sts.,      -        -      Fort  Wayne,  Ind. 
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